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THE MAINTENANCE OF PROSPERITY. 


Durine the period of greatly stimulated demand that 
followed upon the signing of the armistice, and which only 
now shows signs of abating, there has been unending dis- 
cussion of the necessity for co-operation between employers 
and employed. This discussion has centred upon the 
question of production ; some urged that the only way to 
regain prosperity was to increase production all the time, 
while others, fearing unemployment as a result of over- 
production, urged restriction of output, ca’ canny, and 
other methods which they thought would keep up employ- 
ment and a high level of wages. The arguments for both 
sides have been repeated so many times, and we have dealt 
with the matter in our leading columns so often, that we 
feel justified in taking it for granted that they are familiar 
to the minds of our readers. 

Many methods of stimulating production have been 
devised aud put into operation, some with conspicuous 
success, others with less noteworthy results. To judge 
from the frequent references that have been made to it in 
the Press, as well as from the fact that it is still in 
operation, the Priestman system is one of the most 
successful. It will be remembered that, under this system, 
the management conferred with the men’s representatives, 
and the conference determined a certain standard rate 
of output for the factory, in Messrs. Priestman’s case 
measured in tons of finished machinery. For this output 
the standard Trade Union rate of wages appertaining to the 
district was paid. Messrs. Priestman Bros., Ltd., increased 
this rate by 10 per cent. to obtain for the system the 
goodwill of the employés, but this is not an inseparable 
part of the idea. The output being fixed, it is reviewed 
every four weeks by the management in collaboration with 
the Works Committee, and the standard of remuneration for 
the four weeks next ensuing is based upon the percentage 
difference between the actual rate of production and the 
standard rate. The same percentage is applied to the rate 
of pay of everyone in the concern, from the general manager 
downwards. 

This system has already been adopted by over 100 firms, and 
information concerning it has been supplied to nearly 700. If 
the effects produced are as satisfactory as they appear to have 
been hitherto in Messrs. Priestman’s own case, the spirit of 
goodwill and co-operation which should result will, no 
doubt, have considerable bearing on the course taken by 
industrial problems. As a stimulus to production, the 
value of a system which apportions the results of increased 
productivity cannot be over-ertimated ; and while demand 
is brisk and production can be completely absorbed, this 
value is probably «equally apparent to both sides. It is 
when a slump is threatened that the value of a stimulus to 
production is apt to be regarded as having diminished, if 
not disappeared, and this by both sides. The firm dislikes 
selling at a cheap price the goods which have been manu- 
factured during a period of high production costs. The 
fall in prices is regarded by the worker as the result of 
over-production, and he jumps at once to the wrong conclu- 
sion that a smaller supply would raise prices again. 

The fact is, of course, that while the potential demand 
is there all the time, it cannot be gratified during 
periods of financial stringency unless prices are lowered 
to sufficient extent to render it possible for buyers 
to afford to buy. It is a well-known law of com- 
merce that profits tend to disappear. We had better 
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reiterate, for the benefit of those who are liable to mie- 
interpret the word “ law,” that in this case it does not mean 
a legislative enactment brought into being because some- 
body thought it desirable ; it means that cbservation of a 
sufficient number of cases in which this result has come 
about, has made it possible to state, with practical certainty 
of fulfilment, that the same result will always be arrived at 
when the same causes are in operation. Profits tend to 
disappear. If a novelty is placed on the market, and captures 
the public imagination, it sells freely for a time at a high 
price. The demand will then either fall off, being satiated, 
or something else having appealed more strongly to it ; or it 
will remain, in which case imitators will become active, 
offering similar goods and usually lowering prices a little in 
order to get a start in the market. The first article must 
then be made more attractive, either by the addition of 
extra features, or by a cheapening of the price. Even 
when a price ring is formed—a practice we believe we have 
heard of in other industries—the profits made are vulnerable 
by outside manufacturers, by decreasing efficiency brought 
about by over-confidence and by diminution of wholesome 
competition, and by the need for carrying the weight of the 
weaker members. 

In view of this law, it becomes apparent that there is a 
constant need for the encouragement of output, almost 
regardless of the demands of the market. Production costs, 
whether of manufactured goods or of units of electricity, 
consist of running costs and overhead costs ; and the over- 
head costs, remaining reasonably constant in amount, 
decrease per article or per unit as the output of articles or 
units increases. If production be allowed to fall off, the 
overhead costs per article produced will increase, resulting 
in a further diminution of profit ; and this may easily go 
on to the point where production becomes impossible, 
and the cloud of bankruptcy appears on _ the 
horizon. The factory, to produce cheaply, must 
produce continuously, and in great volume. Now, if, 
during times of slack demand, it is necessary to put 
unusually large quantities of finished material into stock, 
clearly there will be an unusually large amount of capital 
locked up in the business, which may lower dividends— 
again a tendency, on the part of the profits, to disappear. 
A weak concern will probably not be able to provide the 
necessary extra capital, and, being faced with the two evils 
of increase of overhead charges or increase of capital, will 
go to the wall. This kind of thing operates in cycles, and 
is bound to be seen in the future as it has been in the 
past. Increased activity in the selling of the product is 
imperatively necessary, and this is the time for agents, 
middlemen, and all the class of wealth-handlers, so much 
distrusted and despised by Mr. Hecht, to show if they can 
be of service to the community or not. But, above all, it 
is necessary to produce economically, and to keep the 
strictest oversight on the costs. We have seen it stated 
that the necessity to-day is for production, to-morrow for 
sales. Let it not be forgotten, however, that production 
will be necessary to-morrow as well as to-day, to prepare for 
the day after to-morrow. In fact, production and sales 
must continually go hand in hand, and it is never safe, 
— has been safe, and never will be safe, to neglect either 
of them. 








On January Ist an article on the 

London’s London atmosphere appeared :n our es- 
Atmosphere. teemed contemporary Country Life, in 
which Dr. J. S. Owens stated some facts 

which are of vital interest to something like six million 
peoplé living in or near London. He invented and has 
been using a simple automatic instrument for measuring 
the amount of impurity in the atmosphere of London at 
all hours of the day and night. Briefly, it may be 
described as an automatic filter operated by clockwork, 
which at short intervals filters two litres of air, the 
suspended impurities being retained and weighed. With 
this apparatus Dr, Owens is able to trace the impurities 
of London atmosphere directly to the imperfect com- 
bustion of coal, a subject to which we have frequently 
drawn attention. Fortunately for sleepers with their 






windows open, the atmospheric impurities are at their 
lowest between midnight and 5 a.m. When people begin 
to start their fires for steam raising, and later for heat- 
ing, cooking, &c., there is a marked increase in the 
amount of soot and other unconsumed combustibles in 
the atmosphere. It appears to have been proved that 
the hours during which fires are being started are the 
hours during which the atmosphere is most heavily 
charged with dirt, and, of course, even if no more were 
contributed by firing-up during the day, the original 
charge would take a considerable time to fall and settle. 

Dr. Owens calculated that in some of the recent Lon- 
don fogs no less than 200 to 300 tons of sooty matter 
were suspended over the city. If people doubt this 
figure they should consider the further calculation that 
there are about 80 tons of soot emitted from London 
chimneys every hour. 

Dr. Owens points out the immense importance of the 
atmosphere to the human organism. Whereas a man 
eats about 2.7 lb. of food and drinks about 4.5 lb. of 
water in 24 hours, no less a quantity than 30 lb. of air 
passes through his lungs in the same time. Obviously 
if this air is heavily charged with impurities, the fact 
is of greater importance than many questions concerning 
food, which receive much more attention. Dr. Owens 
calculates that in 24 hours of even moderate fog, no less 
than 5 to 6 cwt. of sooty matter is received into the 
lungs of the London population. He also states an 
incontrovertible fact when he says that the right way 
to deal with the difficulty is to stop making smoke. As 
is usual and correct, he lays a good deal of stress upon 
the contribution of the domestic fire. He suggests the 
use of smokeless fuel, and there can be no doubt that 
the general adoption of low-temperature distillation and 
the use of partially carbonised coal, or what might be 
called ‘ half coke,’’ would go a long way towards redue- 
ing the smoke and economising the coal, both items of 
practical and enormous importance. 

We would venture, however, to point out that a still 
better solution would be the universal adoption of elec- 
tricity for lighting, warming, and cooking in the 
domestic sphere, and for power purposes in the indus- 
trial sphere. This would not only restgre the atmosphere 
of London to its original purity, but it would save cart- 
ing about the country enormous quantities of heavy 
mineral, and would solve at one stroke all questions of 
congestion on the railways. This matter is, as we know, 
receiving the attention of the Government, and we hope 
it is serious in its intention to do everything possible 
to facilitate the development of electricity supply. 


No phase of modern intellectual 

The Electron. achievement appears to us more mar- 
vellous or inspiring than the astound- 

ing results which have been attained by the scientific 
men of all nations who have been engaged in the study 
of the electron during the past half-century. It was in 
1881 that Prof. Crookes published an account of his 
experiments on ‘‘ radiant matter,’’ and his theory of 
a ‘‘ fourth state of matter,’’ in which, with the exercise 
of scientific imagination of the highest order, he fore- 
shadowed the discoveries of the twentieth century. 
‘Forty years on’’ we are thrilled and spellbound by 
Sir William Bragg’s masterly exposition of the present 
state of knowledge on this most fascinating subject. 
and are amazed at the manual dexterity and mental 
insight with which the modern physicist has explored 
the ultra-infinitesimal constitution of the atom, 
analysed, weighed, and measured the speed of its con- 
stituents, and divined the nature and properties of the 
ultimate particle of negative electricity. All this has 
been done without ever seeing or touching the electron, 
for even the smallest atom has a radius of the order 
of 10-8 cm., while the shortest wave-length of visible 
light is 4 X 10-5 cm., and the radius of the electron, 
if it is spherical in form, is less than 10-'3cm. We 
can never hope to see an atom, no matter how powerful 
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our microscope ; still less, therefore, is the prospect of 
seeing an electron—yet our men of science, with the 
eye of imagination, have pursued it in its giddy flight, 
have marked its passage through the atom (which they 
think of as “‘a very empty affair’’!), have seen it 
‘‘chip’”’ other electrons off their mother-atoms, and 
have learnt that it maintains a close relationship with 
electromagnetic waves, so that either ‘‘ can always call 
up the other ’’ in accordance with definite laws. 

It is here, especially, that Sir William Bragg can 
speak with paternal authority, for it is to him, and 
to his distinguished son, that we mainly owe the dis- 
«every of the nature of X-rays and their application 
to the solution of the problem of crystalline structure, 
of which he so modestly gives a brief account in his 
lecture—one of the best of the Kelvin lectures that have 
been delivered before the Institution of Electrical En- 
gineers. We feel that this admirable essay, couched in 
the most lucid terms, and capable of comprehension by 
the most unmathematical reader, should be in the hands 
of everyone who is interested in the study of electricity, 
and therefore we are reproducing it in extenso; it will 
form @ landmark to which we shall look back, years 
hence, when the riddle of the positive nucleus of the 
atom has been solved. 





We have this week received from the 

International general secretary of the International 

Symbols for Klectrotechnical Commission, Mr. C. le 
Electrotechnics. Maistre, Publication 27 (revised) on 

International Symbols, which has just 
been issued. The new Report differs but little from the 
original issue, the notes relating to enemy countries 
having been deleted, and symbols added for electric 
difference of potential (V) and magnetomotive force. 

So long as the Institution of Electrical Engineers 
refrained from adopting the International symbols in 
its Journal, we did not feel called upon to introduce 
them into our pages. However, the Institution of late 
has been using the code, and the American publications 
have also come into line. We have, therefore, followed 
the same course, commencing with our first issue of 
this year. Frankly, we do not like some of the com- 
pound symbols, such as kWh, in which ‘‘ lower-case ’’ 
letters and capitals are mixed; nor can the linotype 
machine provide the bold-faced type which is specified 
for the unit symbols, so that the ordinary type used for 
the text has to be employed. The use of italic capitals 
for the symbols for quantities presents another diffi- 
culty, but this occurs only in formule, and is of little 
moment compared with the employment of Greek letters, 
which are not included in the linotype founts, and have 
to be inserted by hand. 

The advantages of a uniform notation are so cogent, 
however, that it behoves us all to comply with the code 
of symbols as closely as possible. 

Contributors may be interested to know that fractions 
in formule should always, if possible, be written with 
the solidus (/) instead of the horizontal bar, because 
the latter cannot be used with the linotype, and enor- 
mously increases the labour of setting by hand, owing 
to the special spacing that is necessary between the 
lines, and other technical difficulties. In using the 
solidus great care is desirable, to show clearly what 
terms are included in the numerator and the denomina- 
tor of the fraction. 





Tue informal meeting of the Institu- 
I.E.E. tion of Electrical Engineers on Monday 
Improvements. last, to discuss means of increasing the 
usefulness of the Institution, was not- 
ably successful; there was a large attendance of mem- 
bers, including a number of Members of Council, who 
doubtless came prepared for anything. As a matter of 
fact, the meeting was as harmonious as the regular 
informal meeting always are, and more so than some 
formal meetings that we have attended. 
Criticism of the Council was almost wholly absent ; 
in opening the discussion, the Chairman (Mr. Pooley), 


whose conduct of the proceedings was admirable, struck 
the keynote of helpfulness, and the high tone was main- 
tained throughout. A long letter from Mr. Purse to 
the President was read, in exactly the same spirit, in- 
dicating his desire to promote the efficiency of the 
Institution in every possible way. The suggestions put 
forward by the various speakers offered little novelty ; 
they included the status question, keeping the library 
open in the evening, joint meetings with other societies, 
provision for the discussion of commercial subjects, the 
development of the social side, support to the Engineers’ 
Club, the provision of an electrical laboratory, closer 
touch with the public and the lay Press, popular 
lectures, exhibitions of apparatus, &c. At the conclu- 
sion of the discussion Mr. Atkinson reviewed the pro- 
posals in a sympathetic spirit. 

While the meeting is not likely to have much effect 
on the course of events, it was noteworthy for the 
atmosphere of co-operation and cordiality with which 
it was imbued, and was well worth while if only for 
that reason. 


It is not to be supposed, of course, that 
A Suggestion electricity supply undertakings in small 
for Small ‘ h le fund 
Electricity country towns have very ample funds 
Undertakings. for the purpose of advertising or publicity 
campaigns. On the other hand, they have 
the advantage of being, if they like, in close personal touch 
with practically everything that is going on in their small 
areas. Consequently, there are indirect possibilities open to 
them that do not generally obtain in bigger towns. They can 
readily interest themselves, and often take a part, in public 
or semi-public movements to benefit or expand the trade of 
the town, or even do something themselves to initiate them. 
For instance, there is the pressing question, in which the 
Government is interested, of reviving industries of all 
kinds in country towne. There are, though it does not 
seem to be very widely known, Development Commissioners 
for the very purpose, infer alia, of helping forward agri- 
cultural development and rural industries. The main 
procedure is to encourage loca! authorities, county councils, 
or associations to organise local efforts, and generally 
encourage and help forward co-operative developments. And 
it is no bare benediction thatthe Commissioners give, but hard 
cash in the shape of grants, where they approve, of course, 
for such porposes of propaganda, Now, all this is to the 
benefit of the local electricity undertakings. Would it not 
be worth the while of some of the small country under- 
takings to try to stir up their local Councils to make some 
such move, and get the support of the Development Com- 
missioners? It might result in considerable good to 
the town and, in a subsidiary degree, to the undertaking. 
Let us cite, as a small example, the Agricultural Organisa- 
tion Society, which receives a grant from the Development 
Fand, and has helped in the establishment of the Swanwick 
Basket Factory in Hampshire. This is a co-operative factory 
jointly promoted by the Fruit Growers’ Association, and 
started workin 1914. The various strawberry growers of the 
district decided to co-operate and maketheir own fruit baskets, 
and the venture has turned out to be eminently successful. 
The aspen logs are sawn down, the peeling machines strip 
down the wood to the ribbons of veneer, the guillotine cuts 
these to length, the baskets are woven and shaped and 
then finished in a wire stitching machine. Here, then, 
is a factory of direct benefit to an undertaking both for 
power and lighting, and entirely due to organisation— 
or, in the first place, brains and initiative. There must be 
plenty of opportunities up and down the country for similar 
developments. The whole question is one of stirring up 
local effort. When local interest is once aroused, help is 
always forthcoming from the Agricultural Organisation 
Society, if it is in its line, or some other Society, or, as we 
mentioned before, the local authorities themselves could 
take the whole matter in hand and get all their expenses 
for organising and so on paid out of the Development 
Fund if they satisfied the Commissioners that they were 


helping forward rural industries. i= 
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ON STATUTORY EARTHING: SOME CRITICISMS. 





By 5S. 


LEES. . 





In the official Memorandum on the Home Office Electri- 
city Regulations (vide Factory and Workshops Acts), it 
is provided by Regulation 21 that: ‘‘ Where necessary 
to prevent danger adequate precautions shall be taken 
either by earthing or by other suitable means to prevent 
any metal other than the conductor from becoming elec- 
trically charged.’’ 

Admittedly one of the most important of the thirty- 
odd articles in the Memorandum, it is probably not an 
exaggeration to assert that more irregularities occur 
in its daily observance than with the rest of the whole 
code, for a really efficiently and properly earthed system 
seems to be becoming somewhat of a rarity, and an 
installation complying with the letter and spirit of 
Regulation 21 certainly commands due appreciation 
when met with. 

Almost, if not quite, the most elementary item 

of the journeyman electrician’s mental stock-in-trade, 
it seems somewhat curious that the important measure 
referred to should be, apparently, so little understood, 
since commonsense rather than profound electrical 
knowledge is manifestly the one quality. most | re- 
quired in performing this important and almost in- 
variably simply achieved statutory requirement. And 
commonsense applied here means just the ability to 
discern and discriminate between essentials and non- 
essentials as, for instance, the difference between water 
main and water service pipe; to distinguish between 
water and steam (including heating) or other dis- 
similar pipes; or to determine the street and service 
sides of a water supply system, and to avoid mistaking 
gas barrel and compo. for water piping. Further, to 
detect points of potential, as well as of actual, weakness 
in any system liable to cause interruption of electrical 
continuity, such as packed pipe joints and couplings of 
various kinds, valves, cocks, meters, and other appara- 
tus. Neither is it wise to assume that all possibly is in 
order with an earth wire which may be continuous and 
visible up. to the point of its entry into the ground; 
nor should too much be taken for granted because 
the said earth wire may resist a strong pull against up- 
rooting. 
. In connecting massive apparatus of relatively small 
bulk as, for example, a generator or motor frame, 
transformer case, &c., with earth, to ensure a cable or 
strip connection thereto having a 100 per cent. con- 
ductivity throughout is a simple proposition to any 
tradesman worthy of the name. The position, however, 
becomes somewhat different and perhaps more difficult 
when, . say, considering an overhead travelling-crane 
equipment, or in dealing, with an installation of metal 
conduit. Here, every tubular or other purely mechani- 
cal joint or special fitting which exists in the system 
may be viewed as a potential source of electrical weak- 
ness ;. a defective coupling. next to the earth conductor 
proper may conceivably {quite easily break the con- 
tunuity, and ‘thus. insulate the whole system from 
earth. Were it even necessary it would still be found 
impracticable to bond all such points separately in an 
efficient manner, hence the extreme importance of pro- 
viding that all tubing and_ fittings in a conduit system 
shall be sound and properly attached both electrically 
and mechanically, so as to ensure a practical. 100 per 
cent. continuity throughout. 

It‘cannot be gainsaid that even with the screwed 
conduit ‘system the greatest care. is necessary when 
installing, especially in attaching fittings, as contrary 
to common notions a threaded joint does not always 
produce .sound electrical contact although such a joint 
may be, mechanically speaking, quite above suspicion, 
the natural tendency of the V-screw thread pair having 
properly ‘formed and finished surfaces-being to slide 
_and.not to ovt. The truth of this fact may be demons- 
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trated in a practical manner by joining together a piece 
of common steel conduit tubing and an ordinary fitting 
—bend, elbow, coupling, tee-piece, &. The tubing 
should preferably be cut in a sound die, and an un- 
picked stock fitting (one of the kind enamelled inside 
and out) used for this test. On unscrewing, the 
threaded surfaces of the tube and fitting will almost 
invariably be found to be highly polished and lustrous, 
due to the enormous frictional or rubbing effect pro- 
duced during the process having driven the enamel ‘into 
the pores of the metal and formed an extremely hard 
and burnished coating of a high insulating value on 
the threaded surfaces. Sometimes with badly cut 
threads choked with enamel a false sense of security 
is given owing to the superfluous enamel binding the 
surfaces and being mistaken for a tight thread. Such 
a joint obviously is worse than useless as an electrical 
bond, hence, as previously remarked, the extreme im- 
portance of ensuring that all joints and connections be 
properly and soundly made. ‘* Ohms at the terminals 
with infinity on the tubing means midnight oil and 
nervous breakdown.’’ As is well known, a turn or two 
with a good tap will invariably clear a dirty threaded 
fitting, and formerly this precaution was but rarely 
neglected in installing screwed barrel. One feels that 
this‘ commendable practice might with advantage be 
revived to-day. The writer has experience of numerous 
instances where ‘‘earthed’’ conduit runs have been 
completely severed owing to overheating and arcing at 
defective joints caused by the development of earth 
faults. The commercial impracticability of applying 
a ‘‘drop’”’ test as a means of detecting unsound joints 
of the kind mentioned is obvious, nor is it necessary. 
With the slip-joint (so-called) and non-screwed systems 





the difficulty of ensuring continuity is intensified, and 
notwithstanding the many ingenious attempts made in 
the past, the solution of this problem appears to be as 
far off as ever. Tubing of this class, moreover, has a 
somewhat limited field, and it would not be very sur- 
prising if in the near future the further use of conduit 
the chief advantage of which is that of cheapness were 
abandoned. So much for continuity. 

The conventional methods of attaching earth devices 
are, generally speaking, unsatisfactory. Of various 
types, and mostly proprietary, these fittings invariably 
depend primarily on the contact effected by clasping a 
circular metal clip or band around the metal conduit, 
the earth conductor proper being attached to the 
clip or band by means of an ordinary bolt and nut or 
set-screw, and in some cases by a wedge device. For 
commercial considerations doubtless some such fittings 
are stated to be of a universal type, inasmuch as the 
heavier component parts of the clip are of a uniform 
size and non-adjustable, whilst the flexible member. 
which is capable of being extended or reduced to suit 
different, sizes of pipe, grips the conduit; these are 
claimed to fit all standard sizes of conduit. One examp!e 
of.this type which has a fairly wide vogue makes ele-- 
trical contact with approximately three-fourths of the 
circumference of the tubing to which it may be attached, 
at its maximum adjustment. In the design of this 
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contrivance no consideration appears to have been given 
to the relation between capacity of tubing and earth 
conductor; presumably it being intended to connect 
two or more clips in parallel. Again, at about half a 
dozen points joints occur making local contact only 
with the flexible band, which depends for its ultimate 
tightness on compression by a single 3/16-in. screw, the 
earth wire also being connected by the same screw. As 
already remarked, this device depends primarily on 
circumferential contact between the adjustable flexible 
member and the conduit, which is wholly inadequate ; 
this serious disadvantage might be compensated to some 
extent at least by a proper proportioning of the size 
of clip to capacity of conduit, provided a sufficient 
area of truly faced and clean contact. were assured on 
the external surface of the conduit. In actual practice, 
however, that is but rarely the case, rather the reverse 
is the fact. It may be urged that meticulous accuracy 
is unnecessary, but the electrician has to remember that 
clearance is not for electrical contacts, but for engine 
cylinders. For checking contact surfaces of earth clip 
connections an ordinary fitter’s tapered feeler-gauge is 
a very useful substitute for the more conventional 
milli-voltmeter and far cheaper. Fig. 1 illustrates 
the device just described. Such a relatively thin 
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and narrow band of soft copper strained in position 
will naturally stretch, and eventually work loose, 
thereby rendering the connection useless. The form 
of clip shown at fig. 2 is limited in its application, 
for obvious reasons, to the smaller sizes of tubing, 
and in addition to being mechanically weak has most 
of the disadvantages of its relation pictured in fig. 1. 
The common plain clip, fig. 3, although of a robust 
pattern, requires to be very accurately made and care- 
fully fitted in order to ensure efficient electrical contact ; 
very often local or point contact only is effected, as a 
result of erratic filing or scraping of the surface of the 
conduit. Under unfavourable atmospheric conditions 
such a connection rapidly deteriorates, and is soon 
rendered useless. The form of split clip shown at fig. 4, 








although somewhat edsier to -fit than its predecessor, 


possesses the same inherent _disadvantages, and‘. as 
usually made of cast brass is liable to fail through 
over-strain at the lugs. With both of the latter types 
of clip it is manifestly necessary to carry stocks of as 
many sizes of clips as tubes—an expensive disadvantage. 
A contrivance sketched on the lines shown at fig. 5 is 
often used in telephone and bell practice, but when 
applied to power and lighting circuits is an abomina- 
tion, and its use should be condemned. - It seems rather 
curieus, by the way, that water supply authorities 
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should countenance the use, or rather the abuse, of 
such a crude and damaging contraption on their pro- 
A-type of earthing grip ‘which is somewhat 
of an innovation is illustrated: at fig. 6. The method 
of connecting the earth conductor to the grip socket is 
novel, and good contact is effected. To the writer the 
weak points in its design lie in the small area of con- 
tact obtained between the earth wire and the surface 
of the conduit, as the pressure required to flatten 
a solid or even a stranded cable to any appreciable 
extent would be enormous, and in the commercial sample 
inspected the grip would probably give way at points A 
if unduly strained. Stranded cable should be used in 
preference to solid wire, as better contact would thereby 
be effected, and the risk of damaging the grip and 
screws avoided. The screws perform the dual func- 
tion of securing the grip and also of locking the 
earth conductor to the conduit; it is not inconceivable 
that the gonductor, especially if a solid wire, may sheay 
off inside the bore, or the grip may work loose, and the 
earth wire would in that eventuality probably. get dis- 
connected. There are also several patented earthing 
systems in which special perforated or slotted metal 
strip is entwined around the tubing and fastened into 
position by means of screws, the strip forming the dual 
function of clip and conductor to earth. The strip 
systems are not extensively used; of relatively low 
carrying capacity, in addition to mééhanical weakness 
the necessity of joints is a bar to their adoption 
to any great extent. All the devices ‘described in ‘the 
foregoing depend absolutely on’ the’ conduit ‘ surfaces 
being of sufficient area, truly faeed and clean, and are 
subject to the various troubles arising from imperfect 
or local contact and, in the writer’s opinion, are 
unsatisfactory for armoured cables. One might con- 
tinue thus indefinitely, but: it will be sufficient to in- 
dicate that the different forms of devices illustrated are 
representative of the comméreial- earthing -fittings) in 
present-day use. Ki ‘3, 
(T0_be_ concluded.) 
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MARTIN’S ROTOR BALANCING MACHINE, 


THE apparatus described herewith was designed by Mr. 

W. H. Martin, and is a product of Messrs. F. A. Pullen and 

Co., for the — of affording a quick, safe, and 

inexpensive method of balancing rotary bodies, and:it gives 

very accurate results. In an existing machine the sensi- 

tiveness of the balance is such that when, for instance, 

balancing a rotor of 10,000 kg. -it 

will easily show a variation of balance 

of 1 kg. cm. by sliding a weight .of 

1 kg. along the beam. This corresponds 

to a deviation of the centre of gravity 

of the rotor in a horizontal direction off 

the axis of 0°0005 mm., or approximately 
one-fifty-thousandth of an inch. 

To express the above result in a more 

concrete way : when forexample, balancing 

a 10-ton Zoelly rotor of 6 ft. diameter, 

an overweight of 10 grammes (one- 

third oz.) on its circumference, or one- 

millionth part of the rotor’s weight, can 

be readily detected. It is always: pos- 

sible to detect, locate, and correct .an 

“ out-of-balance ” moment of 1 in.-lb. present in a rotor or 

such-like body. 
Another advantage-of the apparatus is that it indicates 
the correct plane in which this overweight lies and its 


-smoment would act, a feature that is unique and greatly 


increases the accuracy of the results obtained. These 
results are obtained without rotation, as it is merely 
necessary to turn the'body to six or eight fixed positions, 
and when actually balancing no rotation takes place. The 
method is not affected by the body’s inertia, neither is there, 
any fear of an“ angle of lag ”’ upsetting the result... {:..; 
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The machine, figs. 1 and 2, consists of two main portions 
arranged to support the shaft of the rotor to be balanced. 
At one end the shaft is hung in a universally-jointed 
stirrup, fig. 8, and at the other in a bearing which is 


Fig. 2.—A 7-TON TURBINE ROTOR ON BALANCE. 


mounted on the short arm of a steelyard lever, figs. 2 
and 4. 

Having placed the rotor to be balanced in the bearings, 
the main weight of the steelyard is adjusted so as to bring 
the arm into equilibrium. The rotor 
is then turned a few degrees and the 
arm again adjusted by moving the 
jockey weight; this adjustment is 
recorded. The rotor is then turned 
through another section, and the neces- 
sary adjustment again made by means 
of the jockey weight, and so the 
process is continued for a complete 
revolution. The results are plotted 
to a horizontal base, and the sine 
curve obtained shows a maximum and 
minimum which indicate the points 
at which the centre of gravity is 
furthest from, and nearest to, the 
supporting point of the balance. By 
multiplying the jockey weight by its 
displacement, a moment is derived 
trom which the evcentricity of the 
centre of gravity and the necessary 
correction are obtained. Table | 
gives some actual results that have 
been obtained with a large balance. 

That this type of balancing apparatus 
is also suitable for extremely small! and 


Fig. 3,—UsIVERSALLY-JOINTED 


a 450-h.p. steam-driven dynamo set was entirely remedied, 
after balancing on the above-described machine. 

On all built-up turbines, such as the Zoelly & Curtis types, 
first the shaft and then each disk put on is successively 
balanced ; the final balance obtained will then be without 
any disturbing couple, and many times more accurate than 
any result obtainable by other methods. In a drum-type 
turbine, such as the Parsons rotor, the overweight is taken 
out partly at each end in relation to the position of the 
centre of gravity, the sum of this moment being equal to 


TABLE I. 





Weight re- | Correspond- 

Out-of-bal- moved (de- | ing correc- 
wn — . pendent on tion of 

age ’ the radius), | rotor’s c. of 
S- om. % g., mm, 


Rotary bodies balanced. Weight, kg. 





TL.p. turbine rotor... 2,678 375 0 208 0014 
L.p. turbine ,, ... 5 370 023) =6| «600108 
H p turbine wn 6,792 36 135 | 0°053 
L.p turbine eee 9.103 3° 0244 00145 
H.p.turbine ,, ... 6 781 21° 08 | 0°032 
L.p. turbine a 9 216 ; 0°695 | 0°037 
Hp. turbine eee 7,200 : 1391 | 0015 
L.p. turbine a6 9,203 l'l 0°064 


TABLE IL. 


Rotary body balanced. Kg. Kg. cm. Kg. 


Gyro wheel 6} in.| 2°973 | 000236 | 0000054 | O-°00121 
diameter for gyro | | (54 milli (about 
static compass. grammes) |1/20,00Jin.) 





the total moment of over-weight. Reduction gear wheels 
can also be balanced by this machine, and for bodies which 
are of relatively large radial and small axial dimensions, a 
mandrel (in itself balanced) to take such parts can be used 
on the ma-hine. The machine could also be used for 
standardising rotary parts. 

In his patent specification the inventor claims a pre- 
cision in determining the eccentricity of the centre of 
gravity ten times as great as that attainable with the 
methods hitherto employed, such as that of rotation ata 
high speed. 

Messrs. Yarrow & Oo., of Szotstoun, after investigating 
the matter, have adopted one of these machines for their 





Fig. 4.—BALANCING BEAM 


accurate work is shown by Table II, STIRRUP. BEARING. 


which result was obtained on a small 
size machine by Dr. Archibald Barr (Regius Professor 
of Glasgow University), at his range-finder works, at 
Glasgow. 

Recently the excessive vibration set up in a power-house 
and neighbouring buildings by the unbalance armature of 


own works. Similarly, the Royal Shipbuilding and 
Engineering Co. “ De Schelde,” of Flushing, Holland, is 
using such a machine with great satisfaction, and 
various other firms are considering the adoption of the 


apparatus, 
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THE NATIONAL INDUSTRIAL COUNCIL FOR THE ELECTRICITY SUPPLY INDUSTRY. 





Proposed Reconstruction. 





By T. W. COLE, 
Joint Secretary, No. 9 (Home Counties) District Council. 


Some little time ago, at one of the meetings or the 
Home Counties Council, Mr. Hesketh, of Folkestone, 
presented a report in which he suggested that steps 
should be taken by which each District Council might 
be represented directly on the National Industrial Coun- 
cil. We discussed the matter, and, like most people faced 
with a new proposal, saw the difficulties much more 
than the advantages, and so for the moment held our 
hand. But gradually we became aware that the same 
feeling as to the need of direct representation on the 
National Council was becoming universal. This wide- 
spread feeling all over the country crystallised eventu- 
ally in a definite resolution to the effect that, when the 
time came round again to nominate the members of 
the National Council, direct representation should 
be secured. This resolution was drafted by the em- 
ployers’ side of No. 3 District Council, and first sub- 
mitted to the employers’ side of the District Councils 
at a meeting held at the Ministry of Labour on January 
6th. I confess that at that meeting, as an early speaker 
in the debate, | opposed the resolution. But the meeting 
generally was all out for it, and very cogent arguments 
indeed in support were forthcoming, and the resolution 
was carried. The next day there was a further meeting 
at the same place, at which the employés’ side of each 
of the 13 District Councils was officially represented, 
and also the National Council by 10 of the 12 members. 
The ‘‘ constitution of the National Council’’ was the 
first motion on the agenda, and ran as follows (the 
same resolution as on the preceding day) :— 

‘*That it be a recommendation of the National 
Council that the National Council should be composed 
of 26 representatives on each side; that the allocation 
of seats on the employers’ side should be 13 for the 
companies and 13 for the local authorities; that the 
company organisations in electing their representatives 
should endeavour to secure that a representative is 
elected from each district; that the local authority re- 
presentatives on the National Council should be one 
from each District Council and should be elected by 
and from local authority representatives on the Dis- 
trict Councils.” 

The minutes of this meeting triumphantly record 
that the resolution was ‘‘ carried unanimously.’’ So 
much for the views of the employers’ side. Then came 
the task of submitting the resolution to the trade union 
side at the combined meeting, held on January 20th, 
at Montague House. Unfortunately, the trade union 
sides of the District Councils had not had the resolution 
submitted to them, and so had to face the resolution 
appearing on the agenda paper quite unprepared. 
Further, although the resolution implies that the trade 
union side of the National Council shall be selected from 
the District Councils, there are no specific words to 
this effect. Mr. Rowan, in a most admirable speech, 
léd the opposition from the point of view of the trade 
unions, but there was evidently a good deal of division 
of opinion on the trade union side, and a strong feeling 
was expressed that it should have had an opportunity 
of discussing the matter before coming to the conference. 
My own Council, the Home Counties Council, however, 
was blameless on this point, as we had already come to 
agreement on the matter in full council of both sides, 
and were prepared to vote in favour of the resolution 
accordingly. But none of the other District Councils 
appeared to be in such a position, so a registration of the 
votes of the individual Councils was out of the question, 
and the motion was followed by merely a personal ‘‘ show 
of hands.’”’ After all, it was too much, perhaps, to 
expect the perplexed and unprepared trade union repre- 
sentatives to vote off-hand, and commit themselves on 


such a serious proposition. The ‘‘ show of hands,”’ 
needless to say, counted against the proposition. The 
conferences, however, have been most useful, as every 
District Council has heard all sides discussed, and 
should now be in a position to deal confidently with the 
question at an early meeting of its full council. The 
next step, therefore, for the District Councils is, pre- 
sumably, to take a vote as we of the Home Counties 
Council did, of both sides. Bearing in mind the 
‘‘unanimous’’ carrying of the resolution by the em- 
ployers’ side of the District Councils at the meeting on 
Jan. 7th, already mentioned, it would look as though it 
were only the trade union side, at least mainly, that 
remained to be convinced. Anyhow, the task now for 
each District Council is to discuss the matter in full 
council, and take a vote on the matter. When this is 
done, therefore, and the votes of the 13 District Councils 
are collected, the matter will formally be in order for 
action, if any, to be taken. Until such definite vote 
is forthcoming, of course, despite conferences and so 
forth, there would be no grounds to justify the Minister 
of Labour approving any proposal. 

Now as to the proposed change in the constitution 
of the National Council. First of all taking the em- 
ployers’ side, the change does not necessarily mean 
a change in the personnel, but merely an addition of 
new members. For instance, Alderman Beaumont sits 
on the present National Council because he was 
nominated thereto by the I.M.E.A. in virtue of his 
valuable services on No. 10 District Council. In the 
reconstituted National Council he will sit there because 
he will be nominated by No. 10 Council in virtue of 
precisely the same services. Mr. Bailey sits on the 
present National Council at the nomination of the Con- 
ference of Chief Officials. He would still sit there by 
exactly the same nomination, but would be understood 
also to represent No. 10 Council, if No. 10 Council 
eoncurs, which may be ‘‘ taken for granted.’’ Mr. 
Woodhouse would also sit as a nominee of the Power 
Companies’ Association, with merely the almost theore- 
tical addition that he also represented Yorkshire District 
Council. The same applies, of course, mutatis mutan- 
dis, to the other members. In fact, if we might adopt 
a terpsichorean simile, there are 13 District Councils 
as wall-flowers, and the present members of the National 
Council will be told to ‘‘ set to partners.’’ Of course 
only part will be thus temporarily united, and there 
will still be a balance of ‘‘ wall-flowers ’’ for which new 
‘* partners’’ must be elected. And the only * recon- 
stitution ’’ is that these surplus spinsters, so to speak, 
should be provided with partners. The three Company 
Employers’ Associations would still retain their nomi- 
nating powers, but in concert with the District Councils, 
and surely the mcsi punctilious purist could not take 
exception to such an innocent ménage a trots. The 
case of the municipal representatives is even simpler, 
since the I.M.E.A. drops out altogether and each mem- 
ber is elected by his District Council ‘‘ on the spot.”’ 

There is one point also which is universally taken 
for granted by all the reformers unanimously, and that 
is that the present chairman, Alderman Walker, con- 
tinues in office; the whole new scheme presupposes that. 
We are not afraid of the size of the Council interfering 
with its work or effectiveness provided Alderman Walker 
is in the chair. 

The chief argument advanced against the increased 
National Council, and we admit that it has a certain 
force, is that it will be like ‘‘ the old lady who lived in 
a shoe.’”’ But even this old lady manipulated her 
troubles successfully—and the difficulty of numbers is 
not insuperable. No. 10 District Council has found 
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a very businesslike way of dealing with such a case by 
appointing an Executive Committee, the full Council 
meeting, | believe, once a month, and the Executive 
once a week. Mutatis mutandis, something of this kind 
could obviously be done by the National Council. 

Now as to the trade union side; | speak with difti- 
dence here. (1 am a nouveau riche as regards my trade 
union lore. In ante-Whitley days, or at any rate, in 
ante-bellum times, many of us had only a bowing ac- 
quaintance with trade unions. During the war ‘‘ in- 
timacy ripens. ) Anyhow, it does seem to me that 
trade unions have everything to gain and nothing to 
lose by regional representation on the National Couneil. 
It is certainly in principle more democratic that those 
who form the higher court, so to speak, should be elected 
by the same union representatives whose interests are 
being dealt with. The trade union representutive on 
the District Council ought not to be supposed merely 
to keep his nose down on to merely local matters: in 
an isolated kind of way, but to treat these in a broad 
spirit and in right relationship with the broad lines 
of policy dictated by the wider interests of the industry 
nationally. But how is he to do this, if he is told to 
keep to his mere local business, and leave all these 
bigger matters to be dealt with by ‘‘ headquarters? In 
respect of these matters for which he is responsible, he 
ought to be there representatively himself. further, his 
unintermittent experience of the detail work of the 
District Council specially fits him to deal adequately 
with the work of the National Council. To be able to 
see the job right through either personally or repre- 
sentatively would add enormously to his interest in it, 
and incline him to put his best into the work of the 
Whitley scheme to the benefit of all concerned. The 
present is the uniqtfe opportunity for the District 
trade union representatives to declare: ‘‘ We are going 
to be in it, all the time, all the way through.’’ 

Again, and this is a point on which 1 think all 
constructively-minded members will agree, both em- 
ployers’ side and trade unionists, by making the 
National Council directly representative of the District 
Councils, the whole scheme becomes organically com- 
plete. It becomes one machine, structurally sound. Not 
only is each District Council vitally connected with the 
National Council, but, through the National Council, 
the District Councils become welded together into an 
organic whole. At present we are all so many isolated 
units, each going on its own way merrily, without any 
regard to the good of the whole. This is not our fault, 
but the fault of the organisation, for, barring eaves 
dropping, we have no means of even knowing what any 
other is doing. 

Finally, the proposed reconstitution will make the 
whole scheme more highly Whitleyised. The Whitley 
report says: “‘ The National Industrial Council should 
not be regarded as complete in itself ; what is needed is 
a triple organisation—in the workshops, the districts, 
and nationally. Moreover, it is essential that each of 
these stages should proceed on a common principle, and 
that the greatest measure of common action between 
them should be secured.’’ In another report, it urges 

each of these three forms of organisation (7.e., Works 
Committees, District Councils, and National Council) 
being linked up with the others so as to constitute an 
organisation covering the whole of the trade.’’ 

It is to secure such ‘‘ linking-up,’’ and to prevent 
the National Council being ‘‘ regarded as complete in 
itself,’’ that the reconstitution is proposed. Fvat re- 
ferendum. 








Architecture Exhibition at Ghent.—The International 
Architecture Exhibition, organised under the auspices of the 
Government. will be opened at Ghent on April 30th in the Palais 
des Fétes. The scope of the Exhibition will be a very wide one. as 
not only will it deal with architecture properly so-called, but also 
with everything concerned with the modern arrangements of houses 
and offices. Thus, furniture, pianos, carpets and hangings, heating 
and lighting apparatus, the newest ideas for bathrooms and the 
most modern electrical appliances will all find a place in the Exhi- 

' bition - Yeuter’s Trade Service (Brussels), 


LEGAL, 


Morrow v. Stepney BorouGe CouNCIL—APPBAL. 


In the Court of Appeal, before the Master of the Rolls and 
Lords Justices Warrington and Scrutton, on January 1th, 
the case of Morrow v. the Stepney Corporation was heard 
upon the defendants’ appeai trom a judgment of Mr. Justice 
¥. QO. Lawrence, granting an injuncuon restraming the 
defendants from discharging grit and ashes from the chimney 
stacks of their works so 4s W cause a nuisance to the piauntitt, 
who carried on business as a mast, oar, and scull maker in 
brightlingsea Place, Limehouse. Mr. Justice Lawrence also 
awarded the plaintiff #00 as general damages for the dis- 
comfort he had suffered and the costs of the action. 

‘'he action was reported in our issue of June 18th, 1920. 

Mr. JENKINS, K.C., in support vf we appeal, said it was 
really brought ror the purpose of taking the case to the House 
of Jards. Mr. Justice Lawrence had found as a fact that a 
nuisance was caused to the plaintiff. Defendants contested 
that at the trial; but he was not prepared to ask their lord- 
ships to review the judge’s findings of fact. but the impor- 
tant point of law which the defendants wanted decided was 
whether, having regard to the defendants’ statutory position, 
they had not the right to do what they had done, and whether 
or not the plaintiff's only remedy was compensation. Another 
point for consideration was whether the learned judge had 
exercised his decision rightly in granting the injunction. The 
operation of the injunction had been suspended pending the 
present appeal. If the injunction was granted it would no 
doubt inttict considerable hardship on a great number of 
persons. 

Without calling upon counsel for the respondents, their 
lordships held that they could not interfere witn the judgment 
of Mr. Justice Lawrence, and dismissed the appeal with costs. 


ELEcTRICAL INDUSTRIES, L1D. 


In the Comparties Winding-up Court, on January 19th, Mr. 
Justice Astbury made an order for the compulsory winding-up 
of Electrical Industries, Ltd. Mr. Bischof, for the petitioners, 

Johnston & Co., Ltd., said they were judgment creditors 
for £375. No notice of opposition had been received, and 
the company did not appear. 








CORRESPONDENCE. 


Letters received by us after 6 P.M. ON 1LUESDAY cannot appear wntil 
the following week. Correspondents should forward thewr communi- 
cations at the earliest possiole moment. No letter can be published 
wnless we have the writer's name and address in our possession, 


The Life of Metallic-filament Lamps. 


teferring to ** Dudlux’s"’ letter of the 14th inst., I should 
like to state that I experience similar resuits with metallic- 
filament lamps. Occasionally one gets a lamp which burns 
for about 50U hours, but this is decidedly the exception to 
the rule. 

Generally speaking, the average iife is about 200 hours for 
ordinary metal lamps, and 100 hours for * half-watt ’’ types 
In the first place, ** }-watt’’ lumps were installed to replace 
large arc lamps, with a view to reducing current consumption. 
However, far from being economical, the high cost of re- 
newals more than balances the running costs of the arc lamps. 

One is rather loath to have to resort to the ancient carbon 
lamp, but apparently there is nothing else for it. 

J. W. H. 

January 19th, 1921. 


A 100 per cent. Load Factor. 

I should like through the medium of your journal to ask 
the attention of electricity supply engineers to the question 
of quoting special rates for appliances of fixed capacity work- 
ing continuously day and night. 

Some years ago an interesting device for storing energy in 
the form of. hot water was introduced, and a good many 
supply undertakings did at that time quote low rates for the 
energy taken by this apparatus, using no meter and sealing 
the connections. 

Recently a good deal of attention has been given again to 
appliances of this class, but inventors are being discouraged 
by the reluctance of supply undertakings to quote special 
rates for such supplies. 

Tt is, I believe, argued that because the 100 per cent. load 
factor ‘apparatus operates across the peak it does not justify 
cut prices for energy. 

It must be remembered, however, that these appliances 
would be used to a great extent on parts of the mains net- 
work where loading is at present intermittent, and the load 
factor on the cables low. Moreover, in most stations, th: 
actual peak occurs in the winter time, and lasts for a very 
short period, and a rate might be calculated to take into con 
sideration the overlapping of this short peak. 

For example, if 8d. a unit is the price for supply taken. on 
the peak, and 1d. a unit would profitable for, say, 5 
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93-hours’ supply taken off the peak, it is obvious that an all- 
round figure of 13d. would meet the requirements and prob- 
ably encourage a very desirable load of this kind. 

The matter should receive sympathetic attention because the 
water heatmg problem is largely bound up’ with the storage 
of electrical energy on the consumer’s premises in the form 
of heat. Moreover, there is indication to-day of further in- 
teresting inventions for heating, these probably await for 
their development only the encouragement of the supply en- 
gineer in the form of suitable tariffs. 

[It would be interesting if you could obtain the views of 
engineers on this subject. 

J. W. Beauchamp, 
Director end Secretary, 
Brit. Electrical Development Association, Inc. 

Lendon, 

January 18th, 1921. 


An Engineers’ Club for London. 


It is extremely encouraging to see the efforts that are now 
being made by Mr. Hill and his colleagues to form an En- 
gineers’ Club in London, linked up with other proposed 
Engineers’ Clubs in provincial cities, including naturally the 
pioneer of them all at Manchester. 

Considering the fact that our city is justly acclaimed as 
the centre of the majority of the world’s human activities, 
and that civilisation in its material expression is mainly the 
work of engineers, there should be no special pleading re- 
quired to obtain a generous moral, intellectual, and material 
support for this enterprise. 

It is, therefore, to be hoped that engineers will get into 
touch with Mr. Hill’s provisional committee at the earliest 
possible moment to ensure that the scheme may be launched 
with the least possible delay, and that in the near future 
we may have the finest club in this country available for 
recreation, social intercourse, and professional discussion, 
together with feeding and sleeping facilities on a level with 
fhose to be found at a first-rate hotel. 

This scheme should interest not merely the 3,000 engineers 
in the city who are called for, but at, least 30,000, and perhaps 


many more. 
Raymond J. Mitchell, 
London. A.M.1.H.E., A.M.I.Min.E., &c. 
January 18th, 1921. 


[Our correspondent has accurately defined the institution 
which the promoters aim.to set up. It is going to be a very 
big thing—if those who wish it to exist will give the scheme 
their support now.—Eps. Etec. Rev.) 





The Telephone ‘‘ Ramp.”’ 


Your leader of the 14th appears to inflict an unmerited 
injustice upon many readers, telephone subscribers, and would- 
be victims, especially those who were too young in 1911 to be 
ingerested. 

How can the Post Office penny be compared with any other? 

If so, when did the Post Office telephones and telegraphs 
make a profit? The Postmaster-General says they cannot 
develop the system until manufacturers deliver the goods; 
we may ask ourselves, therefore, what will replace the present 
penny when his department really begins to spend? 

All the present cial statements are interesting, if alone 
for the careful avoidance of the only issue that does matter, 
— that is: When is the department to be run on business 
Ines? 

Telephony. 
January 18th, 1921. 





Cost Sheets. 


Referring to the article by Mr. Clegg in your current issue, 
dealing with cost keeping in an electricity supply undertaking, 
I should like to inquire if the author is quite satisfied that 
sufficient detail is shown. Surely lumping together all work 
on engines, boilers, &c.,.is not good enough. 

Costs, to be of practical use, so as to enable the engineer 
property to control works costs, must be shown in more detail. 
or example,- some boilers may be hand-fired, others fitted 
With automatic stokers, whilst others burn oil fuel, or even 
Powdered fuel. Is it not necessary to show the actual cost 
of cleaning, repairs, afd maintenance of brickwork done on 
each? The chief should be able to see that the cost of repairs 
to those boilers having atto-stokers is perhaps three times 
as much as for the hand-fired boilers, or that repairs to 
brickwork on those consuming oil or powdered fuel may. be 
a very serious item. Again, perhaps turbines (and the 
necessary auxiliaries) by different makers are installed. Com- 
parative costs of repairs and maintenance of each set should 
be available, not only‘for the sake of keeping a tight hold of 
costs, Bué also’ for re guidance. 
_ At the preset, day, works costs are a very serious item 
indeed, and I tifimk*should be so arranged that the chief can 
at any time see all | of enlarged, increasing, or unnecer- 
sary expenditure, so fhat the necessary steps may immediately 
be taken at the time those spots appear, to check their growth. 


J. H. Whyman. 







London. 
January 18th, 191. 


The Constitution of the National Council. 


I attended on Thursday last, January 20th, a jeint con- 
ference of representatives of the District Councils and the 
National Industrial Council for the Electricity Supply In- 
dustry, and was a very interested observer, not joiming in 
the discussions. 

The principal item upon the employers’ agenda was the 
question of the constitution of the National Council. This 
occupied some time, and eventually the proposals submitted 
were defeated, not, I believe, because the trade union dele- 
gates from the various District Councils were against direct 
representation upon the Nationa] Council, but mainly because 
the principle had not been discussed by the District Councils, 
and I would ask for this matter to be seriously considered 
by them. 

On this question of principle I am definitely at one with 
the employers’ representatives, as I think that both sides of 
the National Council should be drawn from the representa- 
tives of the various District Councils, thus co-ordinating each 
district and providing the members of the National Council 
with full information of what exactly is being done in each 
district. The question of numbers could be settled after- 
wards; what I am concerned about is the principle involved. 

There is no doubt that the present National Council is an 
anomaly, and as far as the District Councils are concerned, 
entirely undemocratic. On the other hand, nothing .could 
make the present Whitley scheme more constructively sound 
than to join up all the various District Councils in one body, 
resulting in a National Council directly representative of each 
District Council, to say nothing of the intelligent interest 
created in the District Councils in having one of their number 
to see the job right through. 

At present each District Council makes recommendations 
and then is left quite in the dark until the arbitrary verdict 
of the absolute and independent National Council arrives, 
the National Council on its own side being equally in the 
dark as to the genera! tone of feeling in the District Councils 
except as much as can be conveyed by correspondence. 

There for the moment I will leave it, but I would express 
the wish that the subject shall be considered by the District 
Councils, and a vote on the question be taken, and representa- 
tions made to the National Council as to their wishes in the 
matter. 

We had, too, the amusing experience of a chief engineer 
moving a resolution to the effect that the wireman’s rate 
wages was too high. He was supported by other chief 
engineers, amongst whom I noted one who is employed by 
a Labour Council in London. I am wondering if he was 
voicing the opinion of his Council, and shall certainly have 
to take steps to see that a resolution is tabled before his 
Electricity Committee about his rate of wage, which I think 
is certainly excessive, whatever he may think about the 
wiremen’s. The resolution was not carried, not that it would 
have made any difference if it had, but we certainly know 
some of our friends. Look eut for reprisals! 

The Conference generally was a step forward, but I trust 
that next time the agenda will be prepared and submitted 
te both sides some days before the conference takes place. 


W. J. Webb, 
Secretary of Trade Union Side of Nos. 9 and 10 
Areas D.J.1.C.’8 for the Electricity Supply In- 
London. dustry. 
January Ath, 1921. 


{An article on this subject appears elsewhere in this issue.— 
Eps. Exec. Rev.] 


German Competition in the Electrical Trade. 


The twin subjects of German competition and unemploy- 
ment and their relation one to the other are naturally very 
much to the fore just now. . 

The question for decision is: ‘Is it right or wise and in 
the interests of the nation as a whole that we should purchase 
freely German manufactured goods? ”’ 

In endeavouring to find an answer to this question, there 
are, to my mind, two things to be first considered :— 

1. Germany’s object in dumping these goods on us, and 


2. The present conditions which make it possible for her 
to do so. : ; 
(1) Most of us know what Germany's object was, and still 


is, and those who don’t know will find out by reference to 
your leading article. ‘ 

With regard to (2), we have to remember that Germany 
didn’t win the war, at least we are told that she didn’t (how 
she would have dealt with competition if she had won may 
be left to the imagination, but it is more than likely she 
would have dealt with it on the lines of the boy with the 
apple—“ there wouldn’t have been no competition ”’). 

Not having won, however, and being taxed, therefore, at 
about half the rate we Britishers are, she finds the rate of 
exchange so much in her favour that she.is able to dump 
her manufactured goods on us at a price below our cest of 
production, and she no doubt sees visions of being able at 
one fell swoop to accomplish that which before the war teok 
leer many years of effort and sacrifice. 7 

I shall, no doubt, be reminded that Germany has a hig load 
of debt to carry. True, but you can’t pay and owe as well, 
and as Mr. Ailam hag pointed out in his very able letter, 
a 
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Germany has no intention of paying; but if she does eventu- 
ally pay, and has in the mean time been able to get the control 
of the electrical industry, which she has, I believe, set out 
for, we might easily be worse off than we were before the 
war. 

How far this German competition increases unemployment 
I am unable to say, but it cannot be denied that it is respon- 
sible for some of the increase in unemployment. If it be a 
fact that at the commencement of the present trade slump 
the British manufacturers of electrical accessories had not 
more than sufficient business in hand ‘to keep their work- 
people fully employed, then it follows that every order given 
to Germany for this class of goods creates or increases unem- 
ployment in this country. 

If German competition ‘is as good a thing as some people 
try to make out, by all means let us foster it, even if by doing 
so we become merely a nation of shopkeepers; but let us do 
so with our eyes open, remembering, as Mr. Allam says, 
what happened during the war, and how many of our lads 

aid the penalty of the folly we should propose to perpetuate. 
t would be as well also not to shut our ears to the, at present, 
comparatively quiet cry of our own unemployed. 

The question, as one of your correspondents remarks, “ calls 
for clear thinking and action.” : 

T. Gladdy. 


Birmingham. 
January 18th, 1921. 


Reliable Electric Irons. 


Our attention has been drawn to the account of the per- 
formance of an electric iron as reported in your January 7th 
issue. This is most interesting, but the performance 1s, of 
course, only a repetition of many such which have occurred 
accidentally. We have known instances of an iron burning a 
hole through an expensive table, and, not satisfied with that, 
falling on to the floor, and commencing to make its way 
into the apartment underneath. In one such case, the 
contractor claimed it as a triumph for his flex, and considered 
the iron had done no more than he expected it to do. 

Most types of modern electric irons would, of course, stand 
more than this, but the notice referred to reminds us of a 
series of tests we made some years ago on our ** Smoothwell ”’ 
irons to determine the best form of element. 

One of the irons, No. 602, 6 lb. weight, 485 W, was 
switched on the Birmingham 220-V mains on January 22nd, 
1912, and taken off in July, 1913. During this period the 
iron was in circuit night and day, except that on every 
week day it was switched off for one hour to prove our 
claim that the ‘‘ Premier ’’ waved wire element is not strained 
by alternate heating and cooling. This alternate test is, of 
course, much more severe on the iron generally than a con- 
tinuous one. 

By the end of the period, the iron had been in circuit 
well over 12,000 hours, and had consumed 6,000 B.O.T. units, 
and as it was still in perfect electrical order, it was thought 
unnecessary to go to any further expense on energy in the 
effort to break it down. ° 

The face of the iron showed a dull red glow in the dark, 
and it was often used as a cigar lighter, for which purpose 
it was quite efficient, but it also scorched one’s face at the 
same time. 

We might mention that two other irons of the same type 
as the above, but with elements made in different ways, 
lasted 2,509 hours and 482 hours respectively. 


Premier Electric Heaters, Ltd. 
Birmingham. ; 
January 2ist, 1921. 


A Generator Problem. 


Referring to ‘‘ Wireman’s’”’ sketch, the machine appears to 
a simple compound wound generator, with separately 
excited shunt field. I imagine the ‘‘compound winding ”’ 
referred to by ‘‘ Wireman,” in his previous correspondence, 
is the “‘ series winding.’’ I would suggest that “‘ Wireman ”’ 
test the polarity of his field coils to ascertain if they are 
alternatively N. and S., and at the same time make certain 
that the series coils are not opposing the shunt. This may 
be done with a pocket compass, the generator being run, 
first, as a shunt machine (with the series coils disconnected), 
and then as a series machine with an exterior load, and shunt 
coils disconnected. Should any alteration be necessary, care 
should be taken when reconnecting to the supply, to keep 
the direction of current through the shunt circuit the same 
as when testing. On the other hand, a “‘ drop test ’’ on the 
field coils and armature msy reveal a fault which prevents 

the machine from delivering the rated output. 

C. A. Besley. 


Cardiff. 
January rd, 1921. 


Shep Displays. 
rsonal abuse by Mr. Tate in your 


ae et = Se 
issue of the 14th inst. this is the only assistance he can 
give to electrical shopkeepers in their endeavour to get pro 


tection against the unfair methods of the wholesslers and 
lamp firms, we prefer to be without it. As he writes as 
the secretary of the E.C.A., I presume the Executive of the 
Association are the sponsors. é 

I certainly had hoped the E.C.A. would have come into 
the correspondence with the desire to: help, but events prove 
differently. 

During the last few weeks I have called Gn some electricaj 
shops, and only in one instance did I find the shopkeeper had 
been a member of the E.C.A., but had resigned ‘some: years 
back, as the benefit he derived was an occasional book. 

The E.C.A. claims to be a useful body, and doubtless it js, 
but judging from the tone of the sec ’s letter, the 
shopkeeper is not for: its consideration; perhaps Mr. Tate 
would give the number, if not the names, of “the electrica] 
shopkeepers who are on the Executive, and also the dates 
of the meetings when matters are discussed, as-is done by 
other trade bodies. ; 

Mr. Tate’s paragraph re the public is entirely wrong, as 
how the public are concerned in a matter which appears only 
in the trade journal is beyond my comprehension. 

We shopkeepers want an Electrical Shopkeepers’ Alliance, 
and now is the moment; the wholesalers are employing travel. 
lers to call on hotels and other large users-to filch the trade 
that should come to them through us; something must be 
done, or we may find it necessary to assist the foreigner, in 
order to attain protection. 

Retailer. 


January 2th, 1921. 


P.S.—It seems very evident from the discussion that there 
are many unfair things done to injure retailers of electrica! 
goods, and that the trade requires organisation to put it on an 
equal basis with other retail trades. Will those interested 
write to me, care of the Editors, so that an informal discus- 
sion can be held on the matter with a view to taking steps to 
improve the position? 


Referring to the letter of Mr. Cohen, of Messrs. Watson, 
Marsh & Co. (Hampstead), Ltd., I do not think it necessary 
to reply to the inaccuracies contained in the same, except to 
state that amongst many letters received from. his firm, | 
notice one dated September 10th, 1919, which contains the 
following words :— 

**We desire to thank you for your courtesy and attention 
in the several matters dealt with.”’ 

Readers will draw their own deductions from the -tone of 
his letters as to the value of Mr. Cohen’s repudiations. 

Leonard G.. Tate, 
General Secretary, 
Electrical Contractors’ Association (Inc.). 


London. 
January 25th, 1921. 





Home Lighting Economies. 


Two of your correspondents refer to my recent warning 
against the fire risk incurred in the connectign of 6-volt shunt 
circuits (with ‘‘ 6-volt’’ insulation) to a 250-volt.or. even a 
100-volt house installation, and point to the success of their 
own economy circuits and freedom from accident. The in- 
stallations of ‘‘ W. H. R.’’ and Mr. Fowler. Clark differ, how- 
ever, in an important detail from that described by ‘ Volt- 
man ”’; for while they have taken the precaution of connecting 
the bell-push and the cotton-covered wiring to the pole which 
is normally at earth potential, “‘ Voltman"’ has connecte( 
his at a switch, and switches are-(or should be) in the outer 
or unearthed wire. ; 

But .the so-called ‘‘ neutral ’’ of a three-wire.system is by 
no means always at or near the earth potential; in some 
systems the negative line is normally earthed, and in most 
others the full voltage of one side is found occasionally be- 
tween the neutral and earth. ‘ W. H. R.’s” fuses. (which 
it is hoped are of the 250-volt pattern) may, afford some pro 
tection, but_as they will be virtually in parallel when they 
are subjected to an earth current, the value of this protection 
must be discounted. ' a 

“W. H. B.'s” diagram does not indicate ‘whether it 15 
possible to break the 8.P. main conection ‘st ‘the neutral ; 
if so, and there is an earth on the bell; &c.; circuit; the whole 
of the main current will take this earth and none of the fuses 
will be blown, the current being ‘limited’ to normal by the 
high-voltage lamps and other consuming devices. 

Mr. Fowler Clark mentions the additional~risk of the 
accumulator terminals, and I think enough: has-been said to 
justify my warning, that any conductor which. is connect 
to a lighting circuit is liable in ordinary use. to be subjected 
to the maximum pressure on’ that cireuit,.and that such 
conductors should therefore be treated ‘secordingly as regards 
situation, insulation, and protection: Im “practice, E believe 
that this necessity will be found to counteraet the economy, 
and that the true economy, without the risk, is more likely 
to be found in Mr. Fowler Olark’s suggestion’ for sriet 
running. ¢ BR 


January Mth, 1921. x Pagpereedt 
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Indicating Wattmeter in Remote Position. 


Can any of your readers suggest the least costly method of 
solving the following problem? 

“A” and “ B” are two generating stations situated about 
two miles apart. The owners of “‘A’’ have contracted with 
fhe owners of “B” to take a supply. of electrical energy 
amounting to from 300 kW to 400 , on the three-phase 
system. at 6,600 volts, 50: periods, 

About half-way between ‘‘ A” and ‘‘B”’ it is proposed to 
loop the main cable (only one cable is to be laid) into a 
sub-station. within the area supplied by the owners of “ A,”’ 
from which a demand of 100 kW-may have to be met, so 
that the supply to be taken will be delivered in part to the 
intermediate sub-station and the remainder to station ‘‘ A.”’ 

It is required to provide means for giving a continuous 
indication at ‘‘A’’ of the total demand in kilowatts being 
made by system ‘‘A’’ upon generating station “‘ B.”’ 

How can this best be done? 


January 22nd, 1921. Inquirer. 





Charging Batteries for Motor Cars. 


I have recently been investigating various methods employed 
in motor garages for charging accumulators, and I have not 
vet come across a single system which is efficient or flexible. 

In .an ordinary garage there are usually 10 to 12 batteries 
on charge, and these batteries are usually 6, 8, and 12 V. It 
s not efficient to charge all these batteries in series, as they 
usually all require different charging rates, as for instance, 
new cells will require a prolonged charge at about 4 A, while 
the cells which have been in operation for some time may 
take from 10 to 12 A. 

I am anxious to know if any other correspondents can 
advise me of some firm which makes: charging boards with 
the resistance so arranged as to give different charging rates. 
These boards could be used either in conjunction with a 
motor generator set, or else with a d.c. supply from the 
fown mains. 

I am sure if anyone got out such a standard set, it would 
be taken up by all the up-to-date garages. 

Rootes Ltd. 


January 19th, 1921. 





Terminal Glands that ought not to be used in Connection 
with Electric Furnaces. 


All who have Glover's interesting calendar see before them, 
for the remainder of this week, photographs of an atrocity 
in the design of an electrical joint. 

The problem is to connect 24 37/12’s from transformer to 
furnace. 

The castings are out of all proportion to the work they are 
called on to do; and, if water colling is necessary, the water 
has to come and return through flexible pipe. 

The pictures clearly show that the weight is not hung on 
the bars so as to avoid uselessly damaging twisting stresses. 
Compare the size of the flange joint with the size of the 
connection to the three bars in the same circuit. 

The other ends of these particular flexibles have no such 
casting to crush them out of reasonable shape, and no water 
cooling device, and are no larger than the connection at the 
end of the bars. 

Surely there is no necessity for such absence of thought 
in design. 

Theodore Stevens. 


London, 
January Mth, 1921. 
[Some letters have been held over—Eps. Etec. Rev.] 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT, 


Readers are invited to submit particulars of new or improved 
devices and apnaratus, which will be published if considered of 
sufficient interest, 


A New Tandem Resistance. 


Tt is the practice in every modern kinema theatre to-day 
to install at least two bioscope machines, the object being 
to change over from one film. to another with as little delay 
as possible: and by the installation of a tandem resistance in 
circuit with the two arcs, the change over in current from 
one arc.to the other is hardly perceptible as the current is 
transferred or regulated from one machine to the other without 
any break in the picture. The current is graduated to produce 
a dissolving effect on the screen during the change over. The 
tandem Tesistance also prevents overloading the generator. 
\ new type of resistance: fig. 1, introduced by Messrs. AUSTIN 
Watters & Son,.of Gaythorn Works, Little Peter Street, Man- 
chester, has several advantages over the fixed brush contact 
type, by having each contact brush adjustable, so that the 
gradual change-over can be obtained without having to first 
bring the regulator over to the frill current stud (unless actu- 
ally working on full output), and to bring the other section 
of the regulator on the corresponding low current stud on the 
other resistance, which is necessary on the fixed brush type. 
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In this resistance each section of the regulator is adjustable 
and interlocking, so that whatever the actual working current, 
the adjustment can be made instantly to regulate either arc 
to obtain a gradual, smooth change-over. In the event of the 
motor generator failing, it is necessary in the majority of 
cases, unless a duplicate set is installed, to change over on to 
the corporation or supply company’s pressure, which is usually 
400 or 500 volts, through a large resistance frame. The 


Fic. 1.—A New TANDEM RgeSISTANCE. 


tandem resistance is left in circuit, but the one section being 
used on the arc is cut out. This has to be done alternately on 
each machine as used, otherwise the finer wire section of the 
tandem resistance would be burnt out. This contingency is 
provided for by the ability to put the regulator into such a 
position that both parts of the tandem resistance are prac- 


tically cut out. 
A “* Mechanical Fuse.”’ 


The accompanying sketch, fig. 2, shows, diagrammatically, 
the arrangement of a ‘‘ mechanical fuse "’ used on a very large 
plate mill of the latest design in Canada. a is the main mill 
motor shaft carrying the flywheel, and continuing on to the 
pinion housing; B is the outer bearing at motor end of shaft; 
C is a crosshead free to move endwise but normally held by 
the two tie bolts £; D is a bracket machined to permit the 
crosshead c to move in an endwise direction only. In the 
event of breakage of the portion of the main shaft adjacent 

















Fic. 2.—Sarety Device on Miuz Swarr. 


to the pinion housing and of the fracture following the usual 
diagonal form, a heavy end thrust is put upon the main shaft, 
which causes the fracture of the ‘‘ fuse ’’ bolts, at the reduced 
portion shown at F on the sketch; this permits the shaft to 
move endwise sufficiently for the fractured ends to clear each 
other, so saving additional damage due to the momentum of 
the flywheel and fotor. At the same time the endwise move- 
ment operates a switch cutting off the supply of current to the 
motor. The amount of end movement is limited by a collar 
on the main shaft, which is not ordinarily in. contact with 
the face of the bearing. 








t Strange Radium Stories—The Berliner Tagebdlatt 
narrates a curious histcry of certain dealings in radium, according 
to the Observer. It is noteworthy that during the war and 
after the war, the stock of radium in Germany was yreatly 
lessened, and it is regarded as certain that in the form of radium, 
whole fortunes were conveyed abroad and concealed. When in the 
years 1917 and 1918 the sun of war profiteering was at its zenith, 
a demand for radium arose which was even greater than that for 
platinum and gold. Offers to buy “at highest prices" were to be 
found in quantities in medical and other professional prblications. 
For many doctors and researchers who had got into difficulties 
owing to the rapid fall in the value of money it was a great 
temptation to acquire a Jarge fortune by a legal sale of the radium 
in their possession, and this, indeed, appears to bave been done to a 
large'extest =, 
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BUSINESS NOTES. 





Bankruptcy Proceedings.—/e Sypyey Aston Mersey 
Ross, 79, Elgin Mansions, W.,. electrical. engineer.—At the London 
Bankruptcy Court, on January 18th, the bankrupt applied to, Mr. 
Registrar Mellor for an order of discharge from bankruptcy proceed- 
ings instituted by acreditor in October, 1913. Mr.Walter Boyle, Official 
Receiver, reported that the provable debts amounted to £2,014, 
whilst the agseta,'valued by the pankrupt at £2,553, had only 
realised £12. The applicant, when a child, was taken from this 
country to Australia, and there eventually became an electrical 
engineer in Melbourne, where he contracted a debt of several 
thousands of pounds to a Mrs. Oitner, who had financed his 
business.. In 1907 he left Mrs. Oitner in charge of the business 
and returned to England to dispose of his interest in a patent 
electrical self-registering device which he had invented for 
recording hits on a rifia target. He first sold his rights for £2.000 
in shares to a syndicate, which resold to a company for £17,000, 
but as subscription failed, the company went into voluntary liqui- 
dation, and in February, 1912, he purchased the patent from the 
liquidator for £100, but only received £35, The bankrupt nex; 
secuced the services of an outside stockbroker, Mr. W. H. Tottie, 
who procured the promotion and flotation in March, 1912, of 
the Rose Automatic Target Co., Ltd., with a nominal capital of 
£35,000, to which he (bankrupt) sold the British and Colonial 
rights and 3) per cent. of the foreign rights for £2,000 cash and 
£14,000 in shares ; he had received £500 cash, the balance being 
absorbed in Mr. Tottie’s expenses and remuneration, and his shares 
were divided between Mr. Tottie and his company promoters, certain 
disappointed shareholders of the defunct company, his wife, and 
his personal creditors. The bankrupt acted as technical adviser to 
the company from March to June, 1913, when, owing to disputes with 
the company, his services came to an end. The company was still 
in existence. The bankrupt attributed his failure to lack of income 
and the long delay in floating his patent as a successful under 
taking. The only offence reported was the insufficiency of as-ets 
to equal 10s. in the £ on the amount of the liabilities, and the 
discharge was granted subject to a suspension of three months. 

I. J. Hopson and B. H. Newman (Hodson & Newman), elec- 
trical engineers, 85, Queen Street, Exeter.—First and final dividend 
of 4s. 244. in the £, payable, February 4th, at the Official Receiver’s 
office, 9, Bedford Circus, Exeter. 

W. DRYSDALE, electrician, 24, Paxton Street, Barrow-in-Furness. 
Receiving order made January 14th, on. debtor's own petition. 
First meeting, January 26th. Public examination, February 11th, 
bo .h at Barrow. 

J, 8. DENLEY (Denley & Co.), electrician and cycle dealer, 69, 
Regent Street, Cheltenham.—Receiving order made January 17th, 
on debtor’s own petition. First meeting, February 3rd; public 
examination, February 3rd ; both at Cheltenham. 

J. Ws GLADWIN, electrical engineer, 81, Burcot Road, and 14) 
Meersbrook Park Road, Sheffield.—Receiving order made on 
January 21st, on debtor’s own petition. 

@. F, KIvERon, electrical engineer, late of 38, Shrewsbury Road, 
Sheffield.—Last day for proofs for dividend, February 9th. 
rae aes Mr, L. C. Johnson, Official Receiver’s Offices, Figtree Lane, 


Company Liquidations.—LUaNrwst Eveorricity Sup- 
PLY Co., Ltp.—A petition for the winding up has been presented 
to the County Court of Oarnarvonshire, by Mr. P. Dawe, of 11, 
Banister Road, Southampton, and will be heard by the Court at 
Blaenau Festiniog on February 15th. 

W. 8. Laycock, Ltp.—A petition for the winding up has been 
presented by Messrs. Bagshawe & Co., Ltd., of Dunstable Works, 
Dunstable, and Mr. C. H. Beauchamp, trading as the Thornton 
Equipment Co., of Peventon, Rettendon Common, Chelmsford, and 
will be heard by the High Court on February Ist. 

L&ysURN ELectRIc Suppty Co., Ltp.—Winding up voluntarily, 
owing to the sale of the company to Mr. P. Dobson, of Leyburn, 
who has been appointed liquidatér. 

PEEL-ConNER TELEPHONE Works, Ltp.—Winding up volun- 
tarily. Liquidator, Mr. J. Fraser, 31, Copthall Avenue, E.C. A 
meeting of creditors was called for January 26th. 


Dissolations of Partnership.—Baruey & Smart, elec- 
trical engineers, 17 and 19, Croas Street, Oldham.—Mr. E J. Bailey 
and Mr. W. N. Smart have dissolved partnership. Mr. W. N. Smart 
will attend to debts. 

JOHNSON & RIDSDALE, electrical engineers, 27, Upper North 
Street, Leeds.—Messrs, C. W. Johnson and J. C. Ridsdale have 
dissolved partnership. Debts, &c., of the late firm will be paid by 
Mr. Johnaon, who is carrying on the. business under, his own name, 


Trade Aanonncements,—Messrs. Warp & GoLpstonr, 
Ltp., have removed into their new premises at. Frederick Road, 
Pendleton, Manchester, and all communications should now be 
addressed there. New telephone numbers :—‘ 442 to 447 Pendleton ” 
(private branch exchange). 

Messrs. G. 8. Peckuam & Co., 4 and 5, New Compton Street, 
Oharing Cross Road, London, W.C. 2, have been appointed London 
and South of England agents for the Reliance Lift and Engineering 
Oo., Ltd., of Sentinel Ironworks, Bradford, for the sale of their 
passenger and goods lifts, &c. 

Tae HarcHamM Manvracturine Oo,, Lrp,, 314, Gray's. Inn 
ak, W.U, I, has now an additional telephone line—“ Musenm 


Messrs. R. B. HAND & Co., Lrp., 63, High Holborn, W.0. 1, 
have been appointed sole distributing agents for the British Isles 
for Messrs. R. G. Haskins Co.. of Chicago, specialising in labour- 
saving devices, such as portable electrical drills, grinders, &c. 

Messrs. Hiees & Hitt, Lrp., of South Lambeth Road, 8.W. 8, 
having learned that a rumour is afoot to the effect that their 
electrical engineering department is. about to be closed, inform us 
that such a statement is wholly unfounded. They are busy with 
many important contracts for the Government and private clients, 
fally maintaining their prestige as electrical engineers in the 
building trade. 

Messrs, ELECTRICAL UTILITIES, LTD., of London, have appointed 
Mr. A. O. Borthwick as their representative for the whole of 
Scotland. Inquiries should be addressed to him at 149, St. Vincent 
Street, Glasgow (Telephone, Central 1126). 

Messrs. A. HARTLEY & Co, have commenced business as elec- 
trical engineers at 37, Standish Street, Burnley, and they desire to 
receive priced catalogues and lists of all classss of electrical goods, 


Catalogues and Lists—Mipitanp Dynamo Co., Lp., 
64, Belgrave Gate, Leicester.—Two fully-detailed and priced stock- 
lists of “ Parkinson ” and “ Brook ” a.c. motors. 

Messrs, Burton, Grirritas & Co, Lrp., Ludgate Square, 
Luigate Hill, E.0. 4.—An illustrated and priced leaflet of “ R.G.L.” 
stocks and dies; also ia leaflet illustrating ‘ Columbian” sledge- 
tested vices. 

Messrs. ALFRED HERBERT, LTD., Coventry.—A booklet con- 
taining grinding-wheel selection charts to aid in the choice of 
proper material for specific work. - 

Hart AccumunaTor Oo., Lrp., Marshgate Lane, Stratford, 
E. 15.—An illustrated and priced leafiet dealing with “ Hart ” high- 
pressure accumulator batteries. 

Tse ASTER ENGINEEKING Co, (1913), Ltp., Wembley, Middlesex. 
—A number of leafiets dealing with ‘ Aster” engines and generators 
for all purposes—house-lighting, welding, pumping, transport, 
&c. The pamphlets are fully illustrated, and price-lists are also 
supplied. 

THE GENERAL Exectric Co., Lrp., 67, Queen Victoria Street, 
E.C, 4.—Installation Leaflet No. P 2,322 : “Colliery Electrification,” 
an illustrated description of a fan and haulage installation at a 
Durham colliery. 

Messrs. R. O'BRIEN & Co., 66, Mosley Streat, Manchester.—An 
artistically-produced catalogue of “Luna” glass-lighting fittings 
of many types; also a separate price list of these. 

Messrs. RAYNER & HEALD, LTp., Duke Street, Derby,—Stock- 
lists of two and three-phase induction motors—squirrel-cage and 
slip-ring ; priced. 

THE WESTINGHOUSE Morse Co., Ltp., Letchworth, Herts:—An 
illustrated catalogue (W.M. 121) showing the construction and 
principles of the Westinghouse Morse rocker-joint chain drive. 
The details are lucidly explained, and prices of standard types are 
given, 

THe Son Execrrican Co., Lrp., 118-120, Charing Cross Road, 
W.C.2, List No, 314.—A catalogue of domestic electrical cooking 
and heating apparatus, illustrating and describing. irons, kettles, 
cookers, toasters, vacuum cleaners, &c. List No, 316 :—“ High 
efficiency lighting,” a well-illustrated booklet. of . reflectors. 
me and fittings for gasfilled lamps. Both lista are fully 
priced, — 

Messrs. MaLcoLm & ALLAN, LTD., Goschen Buildings, 12, 
Henrietta Street, Strand, W.C. 2.—Stock lists of dc. and ac. 
motors, giving full particulars. 

Messrs. L. G@. Hawks & Co., 116, Charing Cross Road, W.C. 2. 
—“The: Electrical Link,” the firat number of a little publication 
which is to be published monthly with the object of assisting 
dealers in ‘ Universal” electrical appliances, Various pointe 
regarding these appliances are picked out for emphasis by salesmen. 


Catalogues Wanted.— Messrs. WHITAKERS (ENGINEERS), 
Lrtp., of Horsforth, Leeds, wish to receive catalogues from makers 
of crane motors and switchgear. 

Messrs. ReGrnaLpD Lona & PARTNERS, consulting engineers 
and factory equipment specialists, of 19, Southampton Buildings, 
Chancery Lane, W.C. 2, wish to receive catalogués and price lists 
from manufacturers of electrical and mechanical apparatus. 

The Public Works Department, Kenya Colony, are desirous of 
receiving catalogues dealing with the electrical and mechanical 
trades. For particulars, see our advertisement pages to-day. 


German Contracts.—This note, taken from the Toronto 
Electrical News, speaks for itself :— 

“*Contracts worth £200,000 have recently gone to a German 
firm of electrical machinery manufacturers because their prices 
were so much lower than those of their English rivals.’ 

“The above item appeared in a Toronto evening paper, and, 
though probably unintentionally, it gives the impression that this 
refers to a Canadian p As a matter of fact, it is taken 
from an English paper, and has reference to ‘equipment bought 
there, This is bad enough, as it is a bad example for the Mother 
Country to be setting her children, but presumably they know their 
own. business best over there. The point we are anxious to 
emphasise, however, is that it was not a Canadian order that was 
given to a German firm, and it will probably be some time yet 
before we shall consider it in the best interests of the Empire to 
follow such a course.” ; : 
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Book- Notices.—*‘ Contact,” the Journal of the National 
Association of Supervising Electricians. Vol. II, No. 3.—The 
January issue includes a commentary on the settlement of the 
Penistone dispute, “ The Development of Telephone Switching,’ 
“ Progress in Lighting ” (illustrated), &c. 

“Wireless Telegraphy and Telephony.” By L. B. Turner. 
Pp. x + 195, figs. 119, Price 20s. net. Cambridge : University 


ress, 

“The English Electric Journal.” Vol. I, No. 5. Pp. 56.— 
Included in this number of the journal are a description of the 
Willans Works, Rugby (illustrated), “Electricity in the Tin 
Industry ” (illustrated), “ Fuses,” &c. 

“The Metropolitan-Vickers Gazette.” Vol. V, No. 93. Pp. 23. 
-The December issue contains articles on “ The Individual Drive 
and Ovontrol of Machine Tools” (illustrated), “Non-Stranded 
Copper Conductors for c.c. and A.c, Service,” with curves, and an 
illustrated description of a rotary converter installation at the 
Summer Lane Station of the Birmingham Corporation. 

“Modern High-Speed Influence Machines.” By V. E. Johnson. 
Pp. viii + 278, figs. 93. London: E. & F. N.' Spon, Ltd. Price 
4a, net. 

“Winning the Public.” By S. M. Kennedy. Pp. vi + 168 ; 
five illustrations. Price 15s, “The Thermionic Valve.” By H. J. 
Van Der Bijl. Pp. xx + 392; 232 figs. Price 30s, London: 
McGraw-Hill Publishing Co. 

“ Memoirs of the College of Science, Kyoto Imperial University.” 
Vol. III, No. 11 ; Vol. IV,Nos.1to6. Kyoto: The University. Vol. IV, 
No. 3, includesa paper on “ Brush and Glow Discharges of Elec- 
tricity and the Formation of Spark”; No. 4 contains a number 
of papers on the electrical study of the structure of various 
elements; and No. 6 includes “ Electrolytic Reduction of Mon- 
thone,” 

“De la Suisse 4 la Mer.” Edition Spéciale de la revue “ Schwei- 
verland.” September, 1920.—This special issue (in French) is 
devoted exclusively to the discussion of schemes for the opening up 
of the Rhine and other rivers to Swiss commerce, and the insti- 
tution of a direct economic exchange between London and Basle. 
Mr. Gelpke deals with the subject from the technical point of view. 
The development of waterways towards Italy is discussed by Dr. 
Rusea, and navigation on the Rhéne is presented by M. Savoie- 
Petitpierre. In addition to this, we have received a translation of 
Mr. Gelpke’s article, and also two translated reprints of articles by 
the same author dealing with the navigation of the Rhine. This 
literature may be obtained through the Swiss Legation, 32, Queen 
Anne Street, Cavenish Square, W. 1. 

“ Cheap Steam.” Vol. V, No.1. January, 1921. Little Hulton, 
Bolton : Ed, Bennis & Co., Ltd. 1s., post free.—Included in this 
issue are articles upon “Induced Draught Fans,” “Corrosion of 
Economiser Tubes,” “ Safe Storage of Coal,” &c. 

“ Exact Data on the Performance of Steam Boiler Plants, No, 4, 
Average Figures for the Performance of some Different Types of 
Steam Boilers. By David Brownlie, B.Sc., &c. Reprinted from 
Engineering (14 pp.). London: Brownlie & Green, Ltd. Price 2s. 


Branch Factories Overseas.—The question of setting 
up branch factories in the Overseas Dominions and in foreign 
countries has been discussed in these columns on various occasions 
in the past. Attention has been drawn particularly to the advan- 
tages of this policy with regard to Canada, where United States 
manufacturers are securing a strong footing behind the tariff wall. 
The fact must be faced that the new countries overseas, British and 
otherwise, are more and more taking up the idea of establishing 
their own manufacturing industries, and while the old-established 
industries of Great Britain need not doubt their capacity to hold 
their own against the newcomers, it is, perhaps, as well to recog- 
nise the value of establishing branches on the spot, so as to get in 
during the early stages of local development. A Perth (Western 
Australia) correspondent of Zhe Times Trade Supplement refers to 
the fact that the “ Australian Producers’ Wholesale Federation ” has 
just set up an office in London. During his visit to this country its 
representative approached Bradford spinners with a view to per- 
suading them to establish branches in the Commonwealth. It is 
stated that a well-known manufacturer will visit Western Australia 
and confer with the Government on the question of starting the 
industry in the State.— Bulletin of the F.B.I. 


A Social Clnab.—Mr. W. M. Wriitiamson, who recently 
held a very fine Electrical Exhibition at Electric House, 184, 
Peckham Rye, as reported in our columns, has given his old 
premises at 104, Peckham Rye, to his workmen for a Social Club. 
The premises are his own freehold, and his action shows a spirit of 
good fellowship which is worthy of imitatior. The premises were 
opened by the brothers Williamson on Monday last, and between 40 
and 50 of the employés were present. An excellent programme 
had been arranged by Mr. Milne. The premises consist of card-room, 
committee room, billiard room, and reading room, and facilities for 
refreshment have been provided. The firm has furnished the 
premises throughout, and provided a billiard-table, card-tables, &c. 
Mr, A. H, Harris is secretary, and the working committee is com- 
posed of members of the outside staff. 


_ Rubber Growers’ Association Competition.—We are 
informed that the result of the prize ccmpetition promoted by the 
Rubber Growers’ Aesdciation (Inc.), of London, for ideas and 
suggestions for extending. uses,-or encouraging new uses, for 
rubber, which closed on December 31st, 1920, will not be known 
for some three or six months, dependent on the amount of experi- 
mental work necessary. It is interesting to note that over 2,000 
entries have been recei chartere¢ accountants who 
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Calendar.— Tue Sunsgam, Exrcrric Oo., of 63, 
Lancaster Avenue, Manchester, has sent us a wall calendar. A 
coloured print shows the surrender of the German Fleet (Novem- 
ber 21st, 1918), monthly date slips for 1921 appearing below it. 


‘Lead.— Messrs. G. Cawsow & Co., reporting under date 
January 22nd, state :—‘The consumptive demand ‘shows no © 
improvement, although electrical works are buying to cover their 
prompt and:also forward requirements. They evidently look on . 
prices as favourable,” 

Messrs. JAMES ForstTEeR & Co. say :—“ Consumers have bought 
very little, and that only for immediate wants ; there has been no 
business for export to speak of, and speculation for the time being 
is having arest. On the other hand, available imports this month 
are so far inadequate to meet pressing demands, so much so, \ hat 
actual trade requirements have had to be supplied from warehouse, . 
and such lead as is expected to arrive this month is already ear- 
marked. Our experience is that not a few consumers are very short 
of supplies,” 


British Industries Fair.— Zhe Times states that during 
the British Industries Fair, to be held at the White City from Feb- 
ruary 2lst to March 4th, a number of official foreign commercial 
missions will be invited to England. These missions will be drawn 
from various European and other neighbouring countries, and will 
consist, in some case’, of the Ministers of Commerce, and in all 
cases of representatives of important commercial organisations. 
They will visit the Fairs at London and Birmingham. 


The Sun Company's Dinner.—To celebrate the firm’s 
“coming of age,” the directors of the Sun Etectricat Co:, Lrp., 
entertained their staff and agents to dinner at the Holborn 
Restaurant on Janpary 22nd. Mr. A, G, Beaver, managing 
director, occupied the chair, and the dinner was an excellent one 
in every respcct, all arrangements being admirably carried out. 

After dinner a number of vocalists and entertainers provided a 
programme in which art and humour were very evenly balanced. 
Signor Sanda, who was received with enthusiasm, rendered numbers 
from Jigoletto and J Pagliacci, and Mr. Arthur Hill displayed 
talents in a number of directions, ventriloquial and otherwise. 
Space, unfortunately, forbids a detailed account of the other items, 
which were all very good. 

The toast list commenced, of course, with “The King.” Mr. 
W. J, Rogers, secretary, proposed the toast of “‘The Directors” in 

+a speech which praised their efforts and their personalities. Mr. 
W. R. Rawlings, in reply, facetiously stated that the secretary had 
hardly done justice to his (Mr. Rawlings's) good points, but, at the 
same time, hadn't dwelt too long on his bad ones. Mr. R, Tweedy 
Smith, who also replied, referred to the tightness of money and 
the circumstances under which a great number of firms had been 
forced to liquidate their stocks at considerable loss. The Sun Co. 
had bought cautiously, and did not intend to be caught in the 
general catastrophe. 

Mr. A. G. Beaver, in proposing “ The Staff and Agents,” recalled 
the very early days of the company, when the staff was a small one 
of about a dozen members. To-day there were about 150, and they 
were not stopping at that figure. He spoke of the acquisition of 
the Charing Cross Road premises, and announced that negotiations 
had been completed with Messrs. Crosse & Blackwell for the 
purchase of property at the rear of those premises. A considerable 
sum of money was to be spent in adapting these to the needs of the 
company. Mr. Beaver referred to the versatility of Mr. Morton, 
who had aided the firm in several totally different ways. Mr.O. H. 
Phillips responded for the staff in a brief but witty speech. Major 
Huxley, on behalf of the ‘agents, said that an agent's lot was not 
a happy one, but much encouragement was to be derived from the 
“Sun ” calendar, with its more or less appropriate texts. 

Mr. E. R. Morton proposed the toast of “The Press,” and said 
that the recent agitation for the publication of net sales statistics 
had shown up the electrical Press in a very favourable light, and 
some of the figures had surprised him. Mr. J. H. Cosens briefly 
responded. 

Mr. H. C. Weekes is to be congratulated on his management of 
affairs. The Press, instead of sitting in splendid isolation, had the 
pleasure of the company of a number of the ladies of the staff. 


Land Values Duties —Mr. W. R. Fairbrother, income- 
tax specialist, writes to point out that under the Finance Act, 
1920, all the assessments to Land Values Duties that have been 
made under the Finance (1909-10) Act, 1910, have been discharged, 
and where duties have been paid already under any such assess- 
ments such duties can be recovered if a claim is made within six 
calendar months of the passing of the 1920 Act. This period will 
expire on February 4th next, so that all claims should strictly be 
in before the end of the present month, The various duties which 
can be recovered are as follows :—Increment Value Duty (including 
annual Increment Value Duty), Reversion Duty and Undevelo 
Land Duty imposed by Part I of the Finance (1909-10) Aet, 1910, 
but do not include Mineral Rights Duty. 


Review of 1920.—The Federation of British Industries - 
has issued a Financial Review of 1920, in which are included 
useful tables and curves showing the fluctuations in the rates of 
foreign exchange and the price movements of the raw materials of 
industry. It has been prepared by Messrs. J. 8. M. Ward, B.A., F.3.8 , 
and N. &. Crump, F.S.S. 


New Belgian Company.—La Société de la Centrale 
ique de la Vallée de fa t 
wie thn tly Bh feria in Breath, wh a cage of 
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Tramway Industry Court of Inquiry.—The Secretary of 
the Ministry of Labour announces that arrangements have been 
made for the Court of Inquiry in connection with the wages dispute 
in the tramway industry to be held at St. Ermin’s Hotel, Caxton 
Street, Westminster, S.W. 1. The inquiry opened on Wednesday, 
January 26th, at 10.30 a.m., and was held in public. 


For Sale.—Farnworth Urban District Council invites 
offers for one two-fiued Lancashire boiler, feed pumps, &c. ; Messrs. 
Eadon & Lockwood will offer by auction, on March 8th and follow- 
ing days, at H.M. Factory, Langwith, Derbyshire, chemical and elec- 
trical power plant and engineers’ tools, electrical and other stores, &c. ; 
by direction of the Disposal Board, Ministry of Munitions, Messrs. 
Eadon & Lockwood will sell by auction, on February 15th, 16th 
and 17th, at the R.A.O.D., Chilwell, Notts., about 1,350 miles of 
electric wire andcable, cab-tire cable, instrument and telephone wire, 
also generating sets, &c.; Messrs, Bradshaw, Brown & Co, will 
sell by auction, on March Ist and following days, at H.M. Stores 
(Depét 303), Wallis Road, Hackney Wick, N.E., a quantity of plant 
and machinery, including d.c. motors, ammeters, voltmeters, and 
various electrical sundries. For particulars, see our advertisement 
pages to-day. 

Battersea Borough Council Electricity Department invites offers 
for two Parsons turbines, complete with ejector condenser, each 
coupled to a Parsons 750-kW d.c. generator; and one Willans 
engine, with condenser, coupled to a Mather & Platt 324-kW 
d.c. generator. Brighton Corporation Electricity Department has 
for disposal one triple-expansion Willans engine, direct-coupled to 
a Crompton 440-kW multipolar dynamo; also two engines of 
similar type, but without dynamos. 


Electric Testing Apparatus for Garage Use.—MEssRs. 
HeEWw.LetTTs, Lrp., of Parker Street Works, Hucknall, near 
Nottingham, have recently brought out two sets of apparatus 
specially designed for the use of motor-garage proprietors who 
undertake magneto repairs and remagnetising. One of the sets 
takes the form of a portable magnetiser to be used in conjunction 
with a 4-V accumulator. The polarity of the magnets is found by 
holding the magnet near the coils of the instrument and pressing 
a button; if the magnet is drawn towards the coils, it may be 
inserted in that position, but if repelled, it must be reversed. With 
the magnets in the coil, the button is pressed repeatedly for a few 
seconds. Special pole-pieces are used when the magnets are of 
unusual size, the pieces being placed inside the coils and the 
magnet put on them, when the same procedure is gone through. 

The second set consists of a special apparatus for testing for 
faults in high and low-tension windings, magnetos, armatures, slip- 
rings, sparking plugs, &c. By means of this instrument, in which 
a 4-V accumulator is also used, a magneto can be thoroughly 
tested without dismantling. If there is no spark, or only a feeble 
one, the magneto is taken down, when each part can be tested 
individually. Coils can only be checked for faults, and, provided 
the very complete instructions which are issued by the makers are 
followed, there should be no risk of failure or damage. 


A B.T.-H. Dianer.—The annual dinner of the B.T.-H. 
Co. Testing Department will be held on February 18th, Mr. A. S. 
Kettle in the chair. The committee trusts that all past members 
of the department will endeavour to attend. Application for 
tickets (10s. 6d. approximately) should be sent to Mr, A. V. 
Scratchley, c/o Testing Department, B.T.-H. Co., Rugby. 


Advertising by Film,—EpvucationaL Frums Oo., Lp., 
76, Wardour Street, London, W. 1, call our attention to a method 
of advertising which has as yet been used only in a very restricted 
way, but which has great possibilities, and is especially applicable 
to a business which appeals to a special buyer rather than to the 
general public ; this is advertisement by means of the film. For 
all manner of machinery the film is unexcelled as an advertising 
and selling medium. Details of construction and motion can be 
studied and explained by the film sometimes better than by the 
actual machine itself. The use of animated diagrams is particularly 
valuable in this respect. 

.The great difficulty hitherto experienced has been for the 
manufacturer to show the film to a public he wishes to reach. 
Private projecting theatres have been established in 12 of the 
largest industrial towns in the British Isles. When the film is 
once made, copies can be reproduced very cheaply, and if one of 
these is deposited in each of the towns, it can be shown at the con- 
venience of the prospective buyer. For instance, a representative 
in Glasgow could arrange, at his convenience, for one or a dozen 
buyers to see the film. In very many cases it is impossible for a 
representative to carry with him the actual machine he wishes to 
sell ; yet, armed with a-portable projector and a film, he can show 
on any office. wall, and in any country, a moving picture which 
will bring out more clearly than any explanation of his, the work, 
advantages, and selling points of the machine in which he is 
interested. 

German Canals.—A decision has been reached that the 
canals of all the German States shall come under the control of the 
Central Government asfrom April 1st of this year, thereby fulfilling 
the provisions of the German Constitution that all means of com- 
munication shall be controlled by the Empire.— Zhe Times. 


Anoual Dinner.—The annual dinner of the staff of 
MEssRs, RASHLEIGH Pupps & Co, Lrp., 147, Oxford Street, W., took 
place on Saturday evening last at ‘The Feathers,” Westminster, 
under the chairmanship of the founder of the firm. There was a 
large attendance, and the subsequent entertainment provided by 
“home talent” resulted in a most enjoyable evening. 


Trade Disputes.—The total number of trade disputes, 
involving stoppages of work, reported as beginning in December, 
In addition, 65 disputes which began before December 
were still in progress at the beginning of that month. The total 
number of workpéople involved in all disputes in progress ‘in 
December was about .72,000, as compared with 1,138,000 in the 
previous month (when about 1,100,000 workpeople were.on strike 
in the coal-mining industry) and 110,000 in December, 1919. Of 
the total number involved, the majority were accounted for by two 
disputes, one. affecting 45,000 coal miners in the Rhondda district, 
who stopped work with a view to securing the reinstatement of 
certain workpeople who had been discharged, and the other 
affecting 10,000 wor ple in shipyards throughout Great Britain, 
owing to a strike of joiners and carpenters against a proposed 
reduction in wages. The estimated aggregate duration of all dis- 
putes during the month was about 429,000 working days, as com- 
pared with 3,631,000 days in November. 1920, when the coal strike 
was in progress, and 1,808,000 days in December, 1919, when iron- 
founders in most districts were on strike throughout the month.— 
Morning Post. 


Inquiries,—The makers of the *‘ Klimax ” parallel arc for 
lantern and kinema purposes are asked for, A reader asks for the 
maker's name, or where he can find a technical description, of an 
instrument suitable for measuring and recording atmospheric 
electricity. The names of manufacturers of ironclad switchgear 
bearing the mark D. E. W. inside a diamond, are asked for. 


American Trade with Germany.—The monthly state- 
ment of the Department of Commerce shows that American trade 
with Germany continues to increase. Exports in November were 
valued at $35,061,009, as compared with $23,044,142 in the same 
month a year ago, while imports from Germany totalled $7,557,688, 
as compared with $3,212,831 in November, 1919.—Reuwter's Trade 
Service (Washington). 


German Activity in Montevideo. — Engineer Arent, 
Councillor in the Ministry of Posts, Telegraphs, and Telephones of 
Germany, arrived at Montevideo at the end of 1920, in the course 
of a tour he is making of the South American Continent for the 
purpose of obtaining information regarding telegraph and telephone 
working in the principal cities, The Uruguayan Postal authorities 
are offering every facility to Herr Arent.—Reriew of the River 
Plate. 


Applications for British Trade-Marks.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of productions connected with the electrical trades and 
industries :— 

Persephone. No, 409,164. Class 8. Telephones and telephonic 
apparatus. Thos. Macready Down, 65, Gloucester Road, Kew 
Gardens, 8.W. October 27th. 1920. 

Limpet (lettering and design). No, 408,369. Class 13. Magnetic 
hand lamps, John Tweedie, trading as Wm. Barton & Sons, 11, 
Forrest Road, Edinburgh. October 2nd, 1920. 

Ozon. No. 408,677. Class 13. Electric lamps (ordinary). 
Wm. Lennard, 3, Love Lane, Eastcheap, London, E.C. October 13th, 
1920. 

Star and Tree (design). No. 408,535. Class 50. Electrical 
accessories made of wood. Otto F. Ahimann, ET, 35; St. John 
Street, London, E.C. October 8th, 1920. 

Westinghouse (lettering and design). No. 407,700. Claas 8. 
Secondary batteries. Westinghouse Union Battery Co., Swissvale, 
Penn., U.S.A. September 8th, 1920. 

Pantostat. No. 409,390. Class 8. Hilectric transformers. 
Wm. E. Schall, trading as Schall & Son, 71 and 75, New Cavendish 
Street, London, W. - October 3rd, 1920. 

Dormo, No. 408,481, Class 6. Electric motors and dynamos. 
Arthur A. Lyon, trading as Arthur Lyon & Co., 36, Victoria Street, 
Westminster, 8.W. October 7th, 1920. 

T.M.C. (lettering and designs). No. 409,425, Class 13. 
Trembler blades for ignition coils and ti contacts. 
Tungsten Manufacturing Co., Ltd., Thanet House, 281-2, Strand, 
London, W.C. October 22nd, 1920, 

Eclair (lettering and design). No, 407,148, Class 50, Insulating 
materials and preparations for electrical purposes. John. W. 
Shaw, Ltd, 90, Broughton Lane, Strangeways, .Manchester. 
August 21st, 1920. 


Brussels Patent ‘Office.—A central Patent Office is to 
be set up at Brussels for the registratio: = ot ee ee 
supply of copies of patents, and other like services. Belgian 
capital has been chosen, as it is the seat of the International 
Bibliographical Institute, with an extensive library and perfect 
——. The Allied countries only may make use of the 
office. 


The Swiss Electrical Industry.—The Swiss electrical 
industry is stated to be at the preset time very prosperous, 
especially with regard to the Spanish market, A Swiss house has 
just secured an order from the Sociedad Productora  de- Fuerzas 
Motrices, which is a branch of the Energia Electrica de Oataluna, 
for the supply complete of two hydro-electric installations for the 
central stations'‘which that company is now engaged in equipping. 


New Belgian Companies.—There has been formed at 
Antwerp the Société l'Electro Moteur, with a capital of 1,200,000 fr., 
for the manufacture of dynamos, motors, and electric elevators. 
Its offices are at 237, Chaussée Saint Bernard. 

Under the style of Société Continentale de l'Aceumulateur 
Edison, a company has been embodied at Brussels (79, Rue Royale) 
with a capital of 1,200,000 fr. 
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LIGHTING AND .POWER NOTES, 


Accrington.—Surrty Dgtaysp.—At Church Council, 
on January 20th, complaints were made that, although Accrington 
had signed an agreement to y electricity, nothing had been 
done for five months. The said there was difficulty in 
obtaining the requisite materials, and the Accrington electrical 
engineer was not to blame in the matter. 


Anstralia.—Sypyey.—At a meeting of the City Council - 


it was stated that unless increased rates were sanctioned by the 

Government, the loss on the working of electricity department 

would reach £200,000 in 12 months. city electrical engineer 

said that new plant and buildings, costing about £530,000, were 

required. It was agreed te proceed with the ordering of the new 
lant. , 

WaTER PowrERr.—The Electricity Committee of the Municipal 
Council suggeste that the Government. be approached with a view 
to reports being obtained from Mesara. de Burgh & William Corin 
on the proposal to establish hydro-electric works on the Colo River, 
with particular reference to the power available in horse-power or 
kilowatta, assuming—(a) a 24-hour demand per day; and ()) a 
12-hour demand per day ; and also the cost of a A electrical 
equipment for the scheme. 

The Electricity Committee of the Municipal Council publishes a 
report by the city electrical engineer, with regard to a visit to 
Melbourne and Adelaide. in connection with a conference of 
Engineers and Managers of Hlectricity Supply Undertakings from 
different Stategof the Commonwealth. The engineer states that 
he is pleased to be able to that the result of the conference 
with the members of the master-General’s Department has 
been better tham the city electrical engineer hoped. The statutory 
regulations of ‘the Postmaster-G al’s Department affecting the 
crossing of telephone and telegraph lines by electricity supply 
wires have, in the past, been interpreted by the Postmaster-General’s 
oficers in such a way as to cause the City Council of Sydney (for 
instance) to spend large sums each year which, in his opinion, 
might have been saved without materially affecting the working of 
the lines. Asa result of the conf it is proposed to alter the 
statutory regulations, and also to issue instructions to the local 
officers of the Postmaster-General’s Department, which alterations 
and instructions will enable the Electricity Department to carry 
out the same amount of work in the way of laying services and 
extending maine which it is at present carrying out at a cost of 
= thousand pounds per annum less than it has been paying in 

e past. 

THe KiewA ScHemMeE.—The Victorian Electricity Commissioners 
consider that the present demand for electricity in the State does 
not justify any immediate action with regard to the proposed 
Kiewa hydro-electric scheme. Apart from this, however. they 
think that the whole of their attention should be devoted to the 
development of the Morwell scheme for the utilisation of brown 
coal for the generation of electricity. The Kiewa schem, which is 
estimated to cost £890,000, will be a useful adjunct to the Morwell 
project when the latter is working. 


Barrow. WaTER-Powgerk Report, &c.—The Town 
Council has agreed to the electrical engineer and the surveyor 
preparing a ws the proposed utilisation of the River 
Leven at Back w for the development of electricity. Should 
Barrow require further power immediately, Messrs. Vickers, Ltd., can 
supply it from their new power station at Buccleuch Dock. 
A confidential report was considered, last week, upon the financial 
aspect of developing the town's electrical undertaking, 
by the treasurer. 


representatives to report upon developments to the Council before 
committing it to any schemes entailing financial obligations. 


Bingley.—Butk Surry Awarp.—Mr. 8. E. Fedden, 
City electrical engineer, Sheffield, was recently appointed to 
investigate the complaint of the Bingley Council that the bulk 
supply from Keighley Corporation was inefficient, and that the 

carried ily. In his award 

says that after hearing both parties he has come to 

the following conclusions :—The interruptions and breakdowns 

have been mainly due to neglect on the part of the Keighley Elec- 

tricity De and only in a lesser degree to that of the Bingley 

Electricity Department. . The Keighley Corporation has not done 

everything reagonably possible to restore the supply after the 

occurrence of an interruption or breakdown. The costs of the 

arbitration are to be borne to the extent of four-fifths by Keighley, 
and the remainder by Bingley. 


Birmiagham.—Rerort on Exrensions.—In view of 
the Council's decision at the last meeting to defer placing the 
contracts for the large extension scheme approved on June 8th 
last, until the general financial position has improved, the Electric 
Supply Committee has presented a the 
ite investigation to the question of 
Mitigate the adverse effect of dela 

There are three directions in w: 
authority of the Council to proceed, on the understanding that the 
cost of doing so is defrayed temporarily from the department's 
internal resources until such time as it is possible for the Finance 
Committee to report that capital funds are available, viz. : 

1. It is proposed to install a 5,000-kW turbo-alternator set, with 
bregpece plant, switchgear, foundations, water-tube : 
necessary chimneys, &c., the approximate cost Of 














which would be £120,000. This plant would be installed in the 
building now under construction at Nechells. 

2. Asum of £30,000 is urgently required for normal extensions 
of the distribution system, to which to a large extent the depart- 
ment is already committed. These extensions of mains are worke 
that proceed from week to week as part of the ordinary develop- 
ment of the undertaking, and are necessary in order to make 
supplies of electrical energy from the new ‘generating plant avail- 
able in those portions of the district where they are required. 

3. The third portion of the work to proceed with which 
authority is now sought is that of piling the ground for the 
foundations for the deferred building extension. This work of 
piling takes considerable time, and is, of course, an essential pre- 
li to the building extension. The estimated cost of do 
it now is £20,000, and the Committee advises that its execution at 
the present time will avoid a delay of approximately six months 
— ny time comes for proceeding with the extension scheme as 
a whole, 

The total estimated cost of these works is thus £170,000, of 
which sum £108,000 forms part of the large extension sanctioned 
by the Council last June. The Committee recommends that 
it be authorised to proceed forthwith with the works referred to. 


Blackburn.—New Station.—The action of the Corpora- 
tion in facilitating the laying of mains from the new generating 
station at Whitebirk, in order to find employment for men out of 
work, will considerably hasten the scheme, and it is expected that 
before next winter both Great Harwood and Rishton will have a 
supply of electricity. Some delay may be occasioned in obtaining the 
necessary cable, but when this is available the work will be pushed 
forward. Considerable progress is being made with the construc- 
tion of the buildings, the erection of which was commenced in 
May of last year. 


Continental.—-Russia.—A Berlin message states that 
the Soviet Government has promulgated a decree that all persons 
under 55 years of age who have had experience in cable works, 
electric lamp factories, power stations, &c., are to be mobilised. 
The avowed object of the decree is to proceed with the previously- 
announced electrification of the country. 

HOLLAND.—The p scheme for the full electrification of 
the Province of Limburg is estimated to cost Fi. 1,350,000. The 
intention is to run an overhead high-voltage line from a power 
station to be erected near the “ Emma” State coal mine to another 
station in the Swalmen district. The undertaking will probably 
be carried out under the same conditions as the Hoensbroek- 
Maastricht line, which supplies South Limburg, the State granting 
a concession to the province, which will entrust the carrying-out 
and working of the scheme to the Stroomverkoop Maatschappij. 
A heavier cable, however, will be used and the distance between 
the standards will be increased to 250 m. The route will be from 
the Emma Mine, through Amstenrade, Oersbeek, Schinnen, 
Mundengeleen, Sittard, Broek-Sittard, Nieuwstad Susteren, Echt, 
Maasbracht, Montfort, Linne, St. Odelierberg, Melich Herchen- 
bosch, and Maasneel, to Swalmen.— Aconomic Review. 

JuGO-SLAVIA. — Efforts are being made to develop manu- 
facturing industries, and considerable activity is noticeable in 
various centres. In this connection the American Consul at 
Belgrade states that the hydro-electric plant at Zelina Vir, 
Croatia, is nearly completed, The buildings have all been con- 
structed, and the machines are actually en rowe. The plant, at 
high water, will furnish 2,000 h.p., and at low water about 
1,200 h.p., and will be able to supply power for the lighting of all 
the towns and villages of the arrondissement of Gorski, and still 
have reserve power for industrial purposes. 

The Société Industrielle de Sminje, Dalmatia, which was formed 
in 1916 in order to utilise the water power of the Cettina river, 
which is estimated at 30,000 h.p., is now continuing its work, 
which was interrupted by the war. It is expected that the plant 
will soon be in full operation. 


Dover.—KeEntTisuH Uoat.—The calorific value of the 
Kentish coal supplied to the electricity works is stated by the 
electrical engineer to be 15 per cent. above that of the Yorkshire 
coal usually employed. A special underfeed stoker is necessary, 
however, but a saving of over £115 has been effected in four weeks. 


Dundalk.—Exrtensions.—Mr. P. A. Spalding, electrical 
engineer to the Urban Council, in his report on the 
extension of buildings and plant, at an estimated cost of #20,000, 
points out that, while present conditions are against such 
a scheme, the work must be undertaken with the least possible 
delay. A considerable proportion of the new output will be required 
to satisfy the greatly-increased demand of the Great Northern Rail- 
way (Ireland) local works, and it is reasonable to assume that the 
railway company will contribute a due share towards the proposed 
capital outlay. The highest figure calculated gives a priceof approxi- 
mately 2°5d. per unit. Mr. Spalding does not think, having regard 
to the high costs, that the company would consider 2}d. per unit 
excessive, especially as 1°8d. per unit was agreed to for the year 1919, 
when the average price of fuel oil was less than £7 per ton, as 
against £12 now. There is, the report adds, still plenty of scope 
for electrical development in Dundalk, mostly for power and 
heating purposes. 


Electricity Districts.—NortH-West Mrpianps.—The 
Electricity Commissioners have extended the period for the receipt 
of representations regarding this district to March 31st next. 

Sourn-West MIpDLANDs.—The time for the receipt of repre- 
sentations regarding this district has been extended from Jan. 31st 
to March 31st. 
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At a Conference of Worcestershire authorities, last week, im 
regard t proposals concerning the formation of an electricity area, 
Mr. Wil! 's Bund (Chairman of the County Council) said he was told 
that the Commissioners did not intend to allow, except in excep- 
tional circumstances, any schemes to be set up in the areas they bai 
mapped out. He thought they should ask the Commissioners if 
they were likely to assent to the formation of a separate area in a 
part of the proposed South-West Midlands arca. Evesham, Droit- 
wich, Malvern, and Pershore intimated that they did not support 
the Worcester proposal. It was agreed to make the inquiry on the 
lines sug ested. 

LonpoN AND Home Counties.—The local inquiry which is to 
be held in connection with the provisionally delimited London and 
Home Counties Electricity District is to take place in June next. 


Godmanchester.—H ypro-E.ectric SCHEME ABANDONED. 
—On the ground of the cest being prohibitive, the Town Council 
has declined to consider a proposal to utilise the water power from 
the old mill race for the purpose of generating electricity. 


Iceland.—Hypro-E.ectric Surnvey.—A message from 
Reykjavik to the Berlingske Tidende says that the Islandske 
Ingenioer-Forening has requested the Government and the Alting to 
institute investigations with regard to the possibility of establishing 
an industry in Iceland, using the waterfalls as the motive power. 
The construction of a railway to the south part of the island is 
also recommended, and the Government is also asked to appoint a 
commission to go into the matter. The Forening also requests the 
Government to receive eventual applications for a concession to 
construct a large hydro-electric station.—Reuter’s Trade Service 
(Copenhagen). 


likley. —ExtTensiows.—The Council is applying to the 
Electricity Commissioners for a reconsideration of their decision 
with regard to extensions some time ago. The Council received 
sanction to install a 170-kW set, but desired also to extend the 
power-station buildings to permit of the early installation of 
an additional 200-kW set. The Commissioners refused to sanction 
this, and suggested that any further power required should be 
obtained from Keighley Corporation. Inquiries made it evident 
that a bulk supply from Keighley would be more costly than the 
installation of new generating plant, and the Electricity Commis- 
sioners are being informed of this. 


Larne.—Battery Room Destrorep.—A battery room 
forming part of the power station of the Larne Electric Light and 
Power Co. has been destroyed by fire. From these batteries the 
local shipyards derived their supply. The building was a wooden 
erection, and the damage to the battery is estimated at £20,000. 


Leeds.— Work ror UNEMPLOYED.—Various schemes are 
suggested for providing work for the unemployed, the necessary 
Government approval and grants having been applied for in each 
case by the General Purposes Committee of the Corporation. The 
schemes include a proposal for extensions of electricity mains. 
There is yet no definite scheme in this matter, but the Electricity 
Committee has signified its preparedness to expedite main laying in 
order to absorb labour. 


Llandudno.—BvuLK Suprty.—The Electricity Com- 
mittee has been instructed to negotiate with the North Wales 
Power Co. for a bulk supply to Liandudno. The Power Co.'s 
scheme to be presented to the Electricity Commissioners has 
received the Council's approval. 


London.—St. MaryLesonr.—The Electric Supply Com- 
mittee recommends that the special rate of 14d. per unit charged for 
all electricity supplied toSt. Dunstan’s Hostel for blinded soldiers and 
sailors, Regent's Park,-be increased to 2d, per unit. It is stated that 
the consumption at the Hostel amounts to 100,000 units per annum. 

BATTERSEA.—The agreement for a bulk supply of electricity 
from the Fulham Borough Council, made in 1915, contained clauses 
rélating to fluctuations in the price of coal, but no provision was 
made for wages increases. In these conditions the Fulham Borough 
Council has forwarded a claim for £2,600 to the Battersea Electricity 
Committee. The Committee recommends that Fulham beoffered £750. 

WooLwicH.—The Electricity Commissioners have written to 
the London County Council stating that a scheme of extensions, 
octingpe’ to cost in the aggregate £230,000, has been submitted by 
the Woolwich Borough Council for approval. The immediate 
work to be undertaken will cost £60,000, the new plant comprising 
a 5, turbo-alternator with condensing plant, and a 33,000-V 
feeder gable to Erith, &c. The letter asks if the London County 
Conneil has any observations to offer regarding the sanctioning of 

a loan of £60,000. The Finance Committee recommends that the 
following reply be sent to the Commissioners :—From the point of 
view of the general financial position of the borough, the applica- 
tion of the Woolwich Metropolitan Borough Council for sanction 
to the borrowing of such a large sum as £230,000 for electricity 
purposes is a matter for serious consideration by the Electricity 
Commissioners, and that the Council, while expressing no opinion 
as to the merits of the scheme, assumes that the Commissioners 
are satisfied that the expenditure to be incurred will result in an 
early imp:ovement in the present unsatisfactory financial condition 
of the undertaking ; that the Council is of opinion that the debt 
outstandir ¢ upon any superseded plant should be repaid, and the 
Borough (ouncil required te enter into an arrangement with the 
London Couaty Council with regard to the liquidation of any 
loans outs\anding on any plant which is to be superseded by reason 
of the fucther extension of plant now proposed to be sanctioned 
by the Commissioners on similar lines to the arrangement previously 
mace witl the Borough Council, — 


Mexborough.—BuLk Surrty.—The Urban Council has 
decided to accept the terms for a bulk supply of power from the 
Yorkshire Electric Power Oo. An alternative proposal to ask 
Rotherham Corporation for a bulk supply was withdrawn. 


Newmill.—Licuting ScHemMe ABANDONED.—In view of 
the difficulties encountered in connection with the proposed electric 
light scheme, the Urban District Council has decided to abandon 
the project. 


New Zealand. — Taumarunvur Scuemr, — H.M. Trade 
Commissioner at Wellington has informed the Department of 
Overseas Trade that the Borough Council of Taumarunui, a rising 
township on the main trunk line from Wellington to Aucklard, 
has recently ado & proposal to develop electrical energy from 
the Wanganui River for use for power and lighting purposes. The 
works are estimated to cost £44,000, and a poll of ratepayers is 
to be taken as soon as possible to secure powers to raise a loan 
for the purpose. 


Portsmouth.—Loan Sanotionsp.—The Electric Light 
Committee has received the sanction of the Electricity Commis- 
sioners to a loan of £91,000 for additional plant, &c. 


Rochdale.—Loan.—The Town Council has been recom- 
mended by the Gas and Electricity Committees to apply for sanction 
to the borrowing of £106,000 to meet the cost of installing plant 
to deal with the bulk supply of electricity from the Lancashire 
Electric Power Co. About a third of this amount has already been 
spent, The remainder is required for work already authorised, 
such as the installation of transformers and other arrangements for 
distribution. 


Skegness.—Evecrriciry Surpty Scusme.—Mr. C. H. 
Wordingham’s report on an electricity supply scheme for the town 
was discussed by the Council on January 13th. The report gave 
the total cost of an installation as £44,500, with annual capital 
charges amounting to £4,070. It was stated that a profit of about 
£100 per annum could be expected from a total revenue of £6,600, 
A member of the Council pointed out that at the present time thee 
were 11 small private installations in the town, but the owners of 
these were ready to dismantle them if a town supply became 
available. The Council finally decided to apply for a further 
extension of the time allowed for the carrying out of the compul- 
sory provisions of the Lighting Order. 


Southend-on-Sea.—PRoposep ExTensions.—The Town 
Council is to consider at a special meeting a scheme for extending 
the plant at the electricity works, at an cost of 
£300,000. 





TRAMWAY AND RAILWAY NOTES. 


Aberdeen, — Exzctricrry Works Rarway. — The 
Town Council is applying for a provisional order to enable it to 
construct a street railway between the electricity works and the 
Caledonian railway. The Aberdeen Harbour Board is of the 
opinion that such an order would prejudicially affect its interests 
and requires modification. In order to secure a locus standi in the 
matter, a formal objection is being lodged by the Board. 


Australia.—MzLBourNE.—The electrification of the 
Melbourne suburban railways was commenced in 1912, and it was 
stated that the work would be completed by 1917. As the electri- 
fication is still proceeding, the Railway Commissioners have been 
subjected to a great deal of criticism. They point out, however, 
that the outbreak of war completely disorganised a number of 
important contracts, and material had thereby been held up. Two 
large generators are still awaited for the Newport power station, 
and in addition to these, the equipment for ten or more sub-stations 
has not yet been delivered. Commenting upon this, the Melbourne 
Age says :—“It can no longer be pleaded that the British manv- 
facturers are unable to undertake the work; business is so dull 
with them that they are dismissing their hands ; and even if it 
were otherwise, a great deal of the work conld be undertaken in 
Australia. During the two years that have passed since the close 
of the war, very little progress has been made. The completion of 
the scheme is already three years overdue, and at the present rate 
of progress a further three years is almost certain to elapse before 
the public will receive the services they were led to believe would 
be available for them in 1917.” 


Barnoldswick.— ORDER CANCELLED.—As no. definite 
progress has been made with the construction of a light railway 
between Barnoldswick and Gisburn, it has been removed from the 
Light Rail»y ay Commissioners’ list.— Lancashire Post. 


Belfast.— New Cars, &c.—Eight of the new tramcars 
ordered by the Belfast Corporation have now arrived in the city, 
and have been put into commission on the ordinary service. Fifty 
cars are being purchased, and it is expected that the whole of them 
will be delivered within the next six months, In accordance wah 


that in the near future the charge will be increased to 2d, A large 
deficit is anticipated at the end of the present finencial year, and 
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in addition to that, the Corporation is faced by a heavy outlay on 
the reoonstruction of the tramway track, which has received very 
little attention during the last six years, owing to the call for 
economy during the war and since. It is estimated that this work, 
if carried out all over the system, would cost about £2,000,000, 


Birmingham, — Ramtess System INVESTIGATION. — 
Faced with the prospect of heavy expenditure on the renewal of 
the track of the tramways, the Corporation has sent a deputation 
to Bradford to see the railless trolley car system in operation 
there. 


Continental,— France.—The Société des Transports en 
Commune ¢e la Region Parisienne, which has been granted a con- 
cession for the working of the various surface tramway under- 
takings expropriated by the Council of the Departement de la Seine 
as from January Ist, 1921, recently offered for subscription 120,000 
shares of 500 fr.. composing the capital of the company. The con- 
cession is for a period of 30 years, although the Council has the 
option every six years of taking over the combined undertaking on 
giving two years’ notice. 

Halifax,—ConTroL oF TRamways.—The matter of the 
control of the Halifax tramways, which has excited keen con- 

troversy between the Tramways Committee and the Town Council, 
and has led to the resignations of th the chairman and vice-chairman 
ofi the Tramways Committee and the chairman of the Tramways 
Sub-Committee, does not seem to be quite settled even yet. 
Although the Town Council, after a former rejection, eventually 

only one of the three recommendations of the Committee 

—that of transferring control of the tramway track from the 

jap Committee to the Tramways Committee—further delay 

now in meeting the urgent need for track renewal by a 

sentation passed by the Highways Committee, on January 17th, 

recommending that the transfer of control should not take place 
until the end of the present year. 


Leeds.—Datty Dericir.—The returns presented at a 
meting of the Tramways Committee of the Leeds Corporation 
showed that during last month there was still an average deficit of 
£49 per day ou this undertaking, which shows a tubstantial 
decrease on the loss of £111 per day for the nine months ended 
December 29th last. The total deficit for this latter period was 
£30,495, representing a loss of nearly 1d. per car-mile. The 
question of again increasing the fares, which was considered 
at the last of the Committee, was again discussed, and it 

o  tunydiadel to hold the matter over.— Leeds Mercury. 


Metropolitan Railway Co,—The Minister of Transport 
the times of the Metropolitan Railway Acts of 1911, 
1912, and 1913, for the completion of certain railways, until August, 
1922, 


Salford.—TRamway Passes InLecat.—The Tramways 
Committee has rescinded its resolution to grant free travelling 
passes to members of the Council, the town clerk having expressed 
the opinion that the resolution is illegal.— Daily Dispatch. 

South Shields.— New Cars.—Five new double-decked 
electric cars have been delivered by the English Electric Co., Ltd., 
of Preston, to the Corporation. Each vehicle accommodates 82 
passengers, and will cost £3,300. 








TELEGRAPH AND TELEPHONE NOTES. 


Coba.—New TELEPHONE CasLEs.—Direct telephonic 
communication between the United States and Cuba is to be pro- 
vided by the Cuban-American Telephone and Telegraph Co., a 
permit for the landing of three telephone cables from Havana at 
Key West (Florida) having been granted the company on January 
4th, bythe State Department. The laying of the cables is expected 
to be completed in the Spring, and they will be approximately 
100 miles in length, or longer than any submarine telephone cables 
yet laid. Of the three talking.circuits to be provided, one will be 
connected directly with New York. A second circuit will pass 
through the Jacksonville (Flo.) central office for service to Western 
States, and the third will connect the Key West exchange for calls 
to and from points in the south. The construction of the cables, 
already completed, presented entirely new engineering problems, 
due to the depth of the waters to be traversed.—Reuter’s Trade 
Service (Washington). 


Telegrams.— Rate Revision.—It is announced 
in the London Gazette that the rates per word for telegrams to the 
undermentioned places are now as shown below :—Timor (Dilly), 
4s, 1d.; Chatham Figen 3s. 2d.; Makatea Island (Pomoton 
Archipelago), 4s. 8d. ; Greece, 6d. ; Greek Islands (except Corfu, 
Crete, Euboca, and Poros, 6d.), 64d. 


we mberial Telegraphy.—A deputation representing the 

Newspaper Association, the Newspaper Conference, 
the Empire Press Union, and the Press Agencies, waited upon the 
Postinaster-General (Mr. A. H. Iilingworth), last week, to emphasise 
the need for improvements in communication by cable and wire- 
less. According to the Morning Post, Viscount Burnham, intro- 
ducing the deputation, said that Press rates for telegrams existed 


y desired that the 
wireless policy of the Government should be eee. The Post- 






master-General replied that good progress was being made in 
providing wireless communication around the British Empire. 
The service to Cairo it was hoped to get working by next May. 
That was the first part of the Imperial chain. It would go on to 
Nairobi, and then to Windhoek in South-West Africa, where the 
German station was being improved upon. India, Singapore, Hong- 
Kong, and Australia would be included in the circuit, and the 
various Dominion Governments concerned were being consulted i in 
the matter. There would also be wireless communication with 
Sweden, Norway, Denmark, Germany, Poland, Czcho-Slovakia, 
Austria’ and Hungary, Jugo-Slavia, Italy, Holland, and Belgium: 
The Marconi Cc.’s service would cover Spain, Italy, France, Nova 
Scotia, and New Jersey. A Committee was sitting to consider on 
what terms licences should be given to private enterprises. The 
question of providing facilities for receiving news sent by the Press 
from the Naval station in America provided by the United States 
Government was being considered. Within the Dominions the 
Government would control the wireless services. It was proposed 
that the Post Office, when given a message, should exercise the 
option of sending it either by wireless or cable if the method of 
transmission was not defined by the sender. He welcomed the 
formation of a Committee representative of the Press, the Stock 
Exchange, the Baltic Exchange, Lloyd's, and other big cable users, 
which would be able to consult and advise the Government, 


Telephone Rates.—Nzw Trunk Rates PostponeD.— 
The Post Office announced on the 24th inst, that it had been 
decided to defer the new rates for trunk calls from February lst to 
April Ist. The new tariff does not affect anyone, except new 
subscribers, before April Ist; the agreements of existing sub- 
scribers are being terminated by due notice which will expire at 
various dates not earlier than April Ist, and there will, therefore, 
be full opportunity for discussion in Parliament before the new 
rates are applied. 


United States.—CasLe Dispute.—The Federal Court 
has granted a temporary injunction against the Western Union 
Cable Co. from landing its Brazil-Barbadoes cable at Miami 
(Florida), from using three cables between Key West (Florida) and 
Havana for the transmission of messages between the United 
States and Brezil, and from splicing a line from Barbadoes to 
Cuba.— Reuter’s Trade Service (New York). 





| ——. 





CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the © Official 
Notice” appeared.) 


OPEN. 


Aberdeen.—February 21st. Corporation Waterworks 
Department. Electrically-driven pumping machinery. Specifica- 
tions, £5 (returnable), from Water Engineer's Office, 414, Union 
Street, Aberdeen 

February 21st. Electricity Department. Temporary and 
permanent coal conveyors and shoots in connection with the 
reconstruction of the boiler house at Ferryhill. (January 2/st.) 


Algeria.—The Pcst and Telegraph authorities in Algiers 
have just invited tenders for the supply of a large quantity of 
high-conductivity bronze and copper wire, 


Australia.— MeLnourne.— March 2nd and 9th. Vic- 
torian Railways. Reactances and condensers (for power signs llirg), 
electric crabs and equipment for cranes. Copies of the specifica- 
tions can be seen at the Department of Overseas Trade (Inquiry 
Room), 35, Old Queen Street, S.W.1. 

March 3lst. Electricity Commissioners. Plant for the Mor- 
well power scheme, Telephone wire and pin-type insulators. 
(January 14th.) 

ADELAIDE.— February 23rd. P.M.G.’s Department. Electric 
lamps, as per Schedule 561. (January 21et.) 

SypNey.—March 2lst. P.M.G.’s Department. Telephone and 
telegraph apparatus, testing instruments and switchboard parts, 
Schedule 814. (See this issue.) 

PERTH, W.A.—March 29th. P.M.G.’s Department, Telegraph 
accumulators, Schedule 333. (January 2/st.) 

April 5th. P.M.G.’s Department, Accumulators, &c., for 
Eucla, W.A. (See this issue.) 


Belfast. — February 26th. Tramways Committee. 
—Tramway stores, including electrical accessories, cable, lamps, 
carbon brushes, &c. (See this issue.) 


France.—Paris.—February 17th. The supply and in- 
stallation of a multiple commutator table at the Central Telephonic 
Bureau in the Boulevard Raspail. Particulars from the Direction 
> l’Exploitation Té'éphonique, 4e Bureau, 103, Rue de Grenelle, 

‘aris, 

February 4th. The French State’ Railway authorities, 43, Rue de 
Rome, Paris.—The supply and erection of a number of low- pressure 
switchboards required in connection with the upkeep of train 
electric lighting equipments at the railway works at Batignolles, 
Sotteville, Rennes and Saintes. Particulars can be obtained from 
the Service Electrique at the above address. 


Great Yarmouth.—February 11th. Electricity Depart- 
ment. Supply and erection of h.p. switchgear. (January 21st.) 
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London.—L.0.C.— January 31st. Electric wiring in- 
stallation at the Bethnal Green Weights and Measures Office and 
Coroner's Court, comprising about 87 switch pointe and 89 lighting 
points, (January 14th.) 

H.M. Office of Works. February Ist. Six months’ supply of 
switches, fuses and fuseboards. (January 21st.) 

BATTERSEA.—February %th. Electricity Department. E.h.p. and 
d.c. switchgear for two 450-kW converters, (See this issue.) 


Largan.—January 29th. Urban District Council. Four- 
core l.p. lead-covered and armoured cables. (January 14th.) 


Manchester.—February 14th. Electricity Department. 
33,000-V trunk feeder, pilot and telephone cables. (January 21st.) 

February 15th. Tramways Committee. Tramway stores, in- 
cluding meters, cable, lamps, bells, insulators, &c. (See this issue.) 


Middlesbrough.—February 9th. Corporation. Double 
line of tramways Albert Road to Linthorpe Road. _ Parti 
from Mr. 8. E. Burgess, Borough Engineer, Municipal Buildi 


New Zealand. — WELLINGTON. — March Ist. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme. Parti- 
culars from the Department of Overseas Trade, 35, Old Queen 
Street, S.W.1. 

March 5th. Government Railway Department. Two overhead 
travelling cranes. Specifications can be seen at the Department 
= — Trade (Engineering Section), 35, Old Queen Street, 


Rosyth.—January 30th. Electric lighting work at Park 
Road School. Deposit, £1 1s. Mr. R. H. Motion, architect, Union 
Bank Chambers, fermline. 


Sonth Africa, — PreTor1a.—March 10th. Municipal 
Council. One 20-ton overhead crane, six boilers (350-lb, working 
pressure), three 3,000-kW steam turbo-generators with condensing 
plant, five 750-kW converters. Further particulars can be obtained 
from Mr. T. C. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 

February 16th. One 1,000-kW rotary converter with trans- 

tchgear. Specifications of the above may be 
consulted on application to the Department of Overseas Trade, 35, 
Old Queen Street, 8.W.1. 


Spain.—Tenders have recently been invited by the muni- 
cipal authorities of Jerez de los Caballeros (Province of Badajoz) for 
the concession for the supply of electricity for lighting and power 
purposes in the town during a period of eight years. The 
municipal authorities of Puente Genil (Province of Cordoba) have 
also called for tenders for a similar concession, the duration in 
this case, however, being only six years. 


Uruguay.—Monte Vipg0.—March 29th. State Power 
House. Single and three-phase meters. Copy of the specification 
(in Spanish), conditions of tender and a list of spares to bs pro- 
vided (also of a similar call for tenders for 500 d.c. meters for the 
provinces), can be seen at the Department of Overseas Trade 
(Room 48), 35, Old Queen Street, S.W.1. 

February 21st. State Power House. Electrical accessories, in- 
cluding plug fuses, branching blocks, cut-outs, keys and switches. 
A copy of the Spanish text and the blue prints can be seen at the 
Department of Overseas Trade, 35, Old Queen Street, S.W. 1. 





CLOSED. 


Barnes.— Urban District Council. English Electric 
Co., Ltd., interconnecting cables for coupling up alternator and 
switchboard, rotary converter, and transformer, &c. 


Glasgow. — Electricity Committee. | Recommended. 
English Electric Co., Ltd., electric battery locomotive, to be used 
on the railway sidings at Dalmarnock, £3,920. 


Government Contracts,—New Contracts placed during 
December, 1920 :— 
ApmiraLty (Contract aND Purcuase DepaRTMEnt). 

Batteries for 9-in. torches.—Ever Ready Co. (Great Britai 
Coil winding’ machines.—Nevilles, Ltd. peo Sees ee 
Conduit tubing and accessories.—Barton & Sons, Ltd.; J. Birch 

_ Ltd.; Brotherton, Ediswan Tubes & Conduits, Ltd. , 720 8 Oe 
Micanite and insulating materials.—loco Proofimg Co., Ltd.; Micanite & 

Insulators, Ltd.; J. North Hardy & Co., Ltd.; R. Whiffen. 

Motors and motor-generator set.—Brush Electrical Engineering Co., Ltd. 
200-kW motor generator, &c.—-W. H. Allen,’ Son & Co., Ltd. 
Selector switchboard and panels.—Park Royal Engineering Co., Ltd. 


War Orrice. 


Distributing boards.—General Electric Co., Ltd. 

Eleetric lamps.—English Electric: & Siemens Supplies, Ltd.; General Elec- 
tric Co., Ltd. 

Pack sets.—Marconi Wireless Telegraph Co. 

Rotary transformers.—Newton Bros (Derby), Ltd. 


Ai Munisrry. 
Electric wiring, Donibristle—S ixon & Sons, Ltd. 
Generators.—Evershed & Vigno) s, Ltd. 
Ignition vibrators.—H. W. Sulli 71. 


Post _ 'FFice. 


Telegraph apparatus.—Siemens Brn.» & Co., Ltd. 

Telephone apparatus.—Automatic ‘Telephone Manufacturing Co., Ltd.; 
British L.M. Ericsson Manufacturing Co., Ltd.; International Electric 
Co., Ltd.; Phaenix Telephone and Electric Works, Ltd.; Siemens Bros. 
& Co., Ltd.; Steriing Telephone and Electric Co., Ltd.; Western 
Electric Co,, Ltd, 


Electric light cable.—Hackbridge Cable Co., Ltd. 

Submarine cable.—Telegraph Construction & Maintenance Ca., Ltd. 

= and —— cable.—Macintosh Cable *Co., Litd.; New Gutta- 
a 


Condensers.—Telegraph Condenser Co., Ltd. 

Earth clips.—Farmer & Co. 

Cerds for telephones.—Pheenix Telephone & Electric Works, Ltd. 

Ducts.—Doulton & Co., Ltd. 

Insulators.—Bullers, Ltd. 

Indicator lamps.—General Electric Co., Ltd. 

Laying conduits.—Preston-Biackpool (Section II): W. Dobson. Harrow 
(Headstone Road): G. J. Anderson. Hornsey ne Road): J. 
Abrahams, Ltd. London-Bristol-N t (§.W. Section VI) and Man- 
chester (Piccadilly and Newton Street, pneumatic tubes): E. E. 
Jeavons & Co., Ltd. North-Eastern. Post e engineering district : 
W. Irwin & Co. North Wales Post Office No. orc | district : e 
Bros. (Contractors), Ltd. Walthamstow (Palmerton Road): W. & C. 
French. Wandsworth Common (Trinity Road) and Norwood (Vermont 
Road): J. Mowlem & Co., Ltd. 

Manufaeture, supply, drawing-in and jointing of cable.—Hampstead-Hendon 
unction: Johnson & Phillips, Ltd. ull-Grimsby: W. T. Glover & 
Co,., Ltd. Paisley-Greenock: British Insulated & Helsby Cables, Ltd. 

Earth plates.—Farringdon Works & H. Pontifex & Sons, Ltd. 

Charging sets.—A. Lyon & Co. 

Tel .—Western Electric Co., Ltd. 

ch i B h and Walthamstow: Western 


—— rf Pp be 
lectric Co., Ltd. ~ Luton : Peel-Conner Telephone Works, Ltd.; sub- 
contractors for batteries, Tudor Accumulator Co., Ltd., for charging 
sets, Crompton & Co. ; 
Electric light wire.—Macintosh Cable Co., Ltd. 
V.1.R. wire.—W. Geipel & Co., Hackbridge Cable Co., Ltd. 
Hicu ComMissionge FOR Inpia. 
Telephone apparatus.—Peel Conner Telephone Works, Lid. 
Carbon brushes.—Morgan Crucible Co., Ltd. 
Cable.—General Electric Co., Ltd.; W. T. Glover & Co., Ltd.; Jéhnson & 





Phillips, Ltd.; Peel Conner Telephone Works, Ltd. 

Cells.—Chloride Electrical Storage Cp., Lid.; Edison Accumulators, Ltd. 
Sections for cells.—Tudor Accumulator Co. 

Dynamos.—J. Stone & Co., Ltd. 

Welding equipment.—Metro.-Vickers Electrical Export Co. 

Electric fans.—Crompton & Co., Ltd.; Genefal Electric Co., Ltd.; J. 

Stone & Co., Ltd.; Veritys, Ltd. 

Fuses.—W. T. Henley’s Telegraph Works Co., Ltd. 

Generating sets, &c.—Lancashire Dynamo & Motor Co., Ltd. 

Lamp holders.—Edison Swan Electrical Co., Ltd. 

Meters.—Reason — Co., Ltd. . 

Protectors, &c.—Peel Conner Telephone Works, Ltd. 
Salammoniac.—Brunner, Mond & Co., Ltd. 

Switchboards.—Kartret Engineering Co:; Ltd.; Peel Conner Telephone 

Works, Ltd. 

Copper wire.—T. Bolton & Sons, Ltd.; W. T. Glover & Co., Ltd.; Londos 

Electric Wire Co. & Smiths, Ltd. 
fron wire.—Dorman, Long & Co., Ltd.; R. Johnson & Nephew; Rylands. : 

Bros.; Whitecross Co., Ltd. 

Fuse wires.—General Electric Co., Ltd. 
Crown AGENTS FOR THE COLONIES. 
Battery.—Premier Accumulator Co. 

Battery materials.—Siemens Bros. & Co., Ltd. . 

Cable—W. T. Henley’s Telegraph Works Co., Ltd.; Hooper's Telegraph 

and India-Rubber Works, Ltd. 

Cable joint boxes —W. T. Henley’s Telegraph Works Co., Ltd. 

Electric light fittings.—Chloride Electrical Storage Co., Ltd. 

Electric light fittings for train.—Mather & Platt, Ltd. 

Electric welding plant.—Metro.-Vickers Electric: Export Co., Ltd, 

Insulators.—Bullers, Ltd. 
— boxes.—Siemens Bros. & Co., Ltd. 
mps:—Edison Swan Electric Co., Ltd. 

Telegraph ironwork.—Siemens Bros. & Co., Ltd. 

Telegraph line material.—Bullers, Ltd.; Siemens Bros. & Co., Ltd 

Telephone materials.—British L.M. Ericsson Manufacturing Co., Ltd. 

Telephone sets.—Peel-Conner Telephone Works, Ltd. 

Insulated wire.—Hooper’s Telegraph & India-Rubber Works, Ltd. 
H.D. copper wire.—R. Johnson & Nephew, Ltd.; Shropshire Iron Co., Ltd 
DEPARTMENT OF AGRICULTURE AND TECHNICAL INSTRUCTION FOR IRELAND. 
Electric lighting work at the Department's Ulster Dairy School, Cooks- 
town.—Ferguson & Bruty, Ltd. 
Pusiic Works, Dustin. 
Belfast.—Plumbing, gasfitting and electrical works and supplies: A. 
Stevenson. 

London.—L.C.C. Establishment Committee. Electric 
motors required in connection with the electrical work at the new 
County Hall :— 

Co., Ltd. (accepted) .. .. £10: 1 


. ee ee ee 12,254 
° ea 14,285 


Verge rede 

Electromotors, Ltd. .. se ° 

General Electric Co., Ltd. .. a ee : 
Newport.—IsLz or Wicat.—Town Council. Isle of 


Wight Electric Light Co.—Electric light installation, new houses, 
from £11 1s, to £14 17s, per house. ' 


—E——_—=_=_= 


St. Dunstan’s Massage Clinic.—We have-received from | 
the authorities of St: Dunstan’s Hostel ‘for~ Blinded Soldiers 
and Sailors particulars of a massaze clinic recently opened at 
18, Christopher Street, Finsbury Square, EO. 2. tgs toc re Hes 
managed on the most modern lines, the equipment ineludi 
faradic, galvanic, radiant heat and other apparatus. The efficiency 
of the masseurs, who are all blinded soldiers, with a sighted masseuse 
in charge, is vouched for by a number of eminent medical men. 
We are also informed that many blinded soldier masseurs have set 
up clinics of their own in various parts of London; a list of 
these is obtainable from St. Dunstan's. , 


A Kinema Improvement.—Captain Rayniond Phillips, 
who was in chargeof the inspection of optical instruments and range- 
findera in the Irish military command during the -war, has invented a 
new means of projecting kinema pictures. He gave-a Daily Mail 

resentati demonstration of. his method of 


this way pictures bes0me 
2 ft. to 3 ft. ‘‘ deeper,” and 
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FORTHCOMING EVENTS. 


= Friday, January Mh. A ay te 
Mr. E, C, Cattora 


ysical Society Society of Londoa. — January 28th, At the Imperial 
“ College of Science, South hecineen "S.W. At6 p.m. Ordinary meeting. 


ssociation of Lag he re January 2th. At St, 
“ Bride’s Institute, Bride Lan ‘At 7 p.m. Discussion on “ The 
Association and its Future Activities, ” To be opened by Mr. A, E, Penn. 
Memorial 
Steel,” by Mr. 
institution of — Informal 


’ Electrical Engineers. M 
annary Sist. At the Institute of Patent Agents, 5 
. At’ 7 p.m. Diseussion on “ Possible Economies House Wiring.” 


by Mr. L. Milne. 
tre). ey February Ist. At the Tech- 
rby. At 7'p.m. Paper “Recent Developments in 
Wireless T: phy and Telephony,” by Mr. W. O. Ridley. 


Manchester Wireless Society.— Wednesday, February 2nd. At -7.30 p.m. 
Paper on ‘ The History of the Telephone, ”’ by Mr. A. Marr 
Palgley Association of En — Wednesday, February and. At the 
Y.M.C.A. Buildings, 25, High Street. At 7.30 p. m. Paper on “ Wireless 
Telegraph eKay. 


y and yet by Mr. D. M 
Ro. at ser. - Woke February 2nd, At John Street, 
ve Rap 8 p.m. E Sas Burning Methods in Various 
Paneer the World,” by Mr. A. "Bailie 


Chemical Thursday, February Sra. At Burlington House,; Picca- 
dilly, W. AtSp.m. Informal meeting. 


Chelmsford — —y yh — —Thursday, February 3rd. At the Hast 
Anglian Institute of ulture. At 7 p.m. Paper on “Some Useful 
Metal-testing Machines,’’ by Mr. H. 8. Primrose. 


Boyal Institution of Great Britain.—Friday, Feb 4th. At Albemarle 
“treet, W.1. At9p.m. Lecture on “ The Electrical Expression of Human 
Emotion,” by Dr. -D. Waller, F.R.S. 


cont aro Ie te. aS pm 


of Engineers.—Saturday, January 29th. At the 
bert Square. At’ 7 p.m. Paper on “ Cast Iron v. Semi- 

. Wheeler. 
eeting. — Monday, 
Inn Buildings, 








NOTES. 


The “ Electrical Review” Index.— The Index to 
Vol. LXXXVII of the ELectrRiIcaL REVIEW is now ready, and will 
be supplied for 6d., post free, on application to the Publisher, 
ELECTRICAL REviEW, 4, Ludgate Hill, EC, 4. 


Cheap Power.—A correspondent to Power recently drew 
attention to a circular issued by a “ wind motor” company. This 
would appear to be another of those schemes for obtaining power 
for nothing which crop up every now and again. The idea is to 
ewploy the natural draught given by a 250-ft. chimney shaft to 
drive an air turbine fixed in the base of the shaft. To meet with 
any quota of success the draught would surely have to be an 

“unnatural” one. The mdent states that a recent test 
showed the output Of the turbine (11 ft. in diameter) to be 47 h.p. 
at 80 r.p.m., but he adds: “I was fortunate enough to meet a man 
who happened to see the test, and he informed me that there was 
a brisk coke fire burning in the base of the stack during the run.” 


Service Notes.—Warrant Electrician T. Barham has 
been appointed’ to the battleship Benbow; Warrant Electrician 
T. R. Hopkins to the battleship Hrin, for group of reserve ships ; 
Warrant Electrician W. Sweany, to Greenwich ; Warrant Elec- 
trician A, C. Cornhill, to battleship , for romp of reserve 
ships ; Warrant Electrician J. Belcher, to the battleship Warspi. 
from the 19th inst: ; Warrant Telegraphist 8. W. Francis has 
posted to the Pembroke , depot ship at. Chatham, for service with 
the Signal School, Chatham ; Commissioned Telegraphiat Walter 
Turnbull has been appointed to the charge of the wireless station 
at Ascension—the lonely island in the South Atlantic lying 
between the.Coast of Brazil and the West Coast of Africa, 1,450 
miles off the latter. 


Finsbury Old Students’ Association.—A dinner was 
held, on January 20th, at the Grand Hotel, Manchester, by a 
number of Old Finsbury Students, for the purpose of forming a 
local section of the Finsbury Technical College Old Students’ 
Association. Mr, Eustace Thomas occupied the chair, and was 
supported by Prof. Miles Walker, Messrs. A. P. M. Fleming, A. G. 
Livesay, Linch, and other ier prominent local old students. After the 
dinner and the formal business of establishing the section, a short 
musical programme rendered. The Hon. Local Secretary is 
Mr, H. F, Coucher, 9 POoucher, 9, Cartwright Road, Chorlton-cum-Hardy. 

Automobile Exhibition at Basle—An International 
Automobile Exhibition is ‘to be held at Basle from May 28th to 
June 8th. The Committee of Organisation has sent us a booklet of 
rules and regulations in connection with the Exhibition. We note 
that a total area of 20,000 sq. metrés has been taken over by the 
Basle section ' Swiss oe Club, and ee pant are to be 
classified under heads, including passenger and touring auto- 
mobiles, lorries, imotor cycles, accessories, &c, The booklet and 
further details may. be obtained from the Swiss Legation, 32, Queen 
Anne Street, Cavendish Square, W. 


Electrolytic Copper Production in Sweden.—Some 
weeks ago we referred to the situation of the A. B. Elektrolytverken, 
pt 9 natn ta Shy ete eh shetiiges Svein 
consumers of copper owners of copper ore its, for the 
duction of electrolytie copper, so as to meet the most Seeing 

requirements in- this respect. Zune bpetiede deadintenes 
that as it has been impossible to obtain increased guarantees for 
the company’s loan, the shareholders have unanimously decided to 
liquidate the company. 


The Electrical Trades Benevolent Institution.—A 
meeting was held at the Engineers’ Club, Manchester, in December 
last, to discuss the advisability of forming a local Advisory Com- 
mittee, at the instance of Mr. Farthing, wh» expressed regret at 
the fact that little was known in Manchester with regard to the 
objects of the Benevolent Institution. As the result of the dis- 
cussion, a meeting was held on January 10th at which Mr. Hawes, 
the secretary, gave an address outlining the objects and organisa- 
tion of the Institution, and the method of conducting local 
Advisory Committees. "The meeting then elected Mr. J. A. 
Robertson as chairman; Mr. J. H. Farthing. vice-chairman ; Mr. 
W. J. Smith, secretary ; ‘and Messrs. Phillips, Scott, Shaw, Walker, 
Quanz, Hall, and Kirkham, as members of Committee. It was 

that the representatives of local electrical associations 
should be added to the Committee. 

As mentioned elsewhere in this issue, the Benevolent Institution 
is this year going to carry on an energetic campaign for the 
purpose of establishing the fund on a sound basis; in this the 
Executive Committee will be very greatly helped ‘py the local 
Advisory Committees, and in view of the density of population, 
electrically speaking, of the Manchester area, it cannot be doubted 
that the new Advisory Committee will be in a position to’ make 
things hum.” We must confess to some surprise on learning that 
a district so important and wide-awake as this not only had no 
Advisory Committee, but actually knew very little about the 
Benevolent Institution. Now that it has come forward to bear its 
share of the burden, we confidently look to Manchester to put all 
previous achievements in the shade. Up to now the fund has 
with difficulty been jacked up to a beggarly £12,000 or so; we 
expect Manchester to put on £20,000 more in the first year, with- 
out starting a rivet or blowing a single fuse. The fund ought to 
pass the £50,000 mark this year, if the electrical industry does 
justice to ita lofty ideals. Let “Service” be the watchword ! 

We will gladly assist the movement by all means within our 
power. 


The Royal Air Force;—The Inspector of Recruiting, 
R.A.F., states that there is still a large number of vacancies in this 
arm of the Service for skilled men of a number of trades. The list 
includes electricians, wireless operators and mechanics, instrument 
makers, engine drivers, kc. Everything is being done to make the 
life attractive, and a man joining the Force will certainly not be 
wasting his time. 


Awards for War Inventions.—According to the Daily 
Chronicle, in the first report of the Royal Commission on Awards 
to Inventors, just issued, it is stated that among the awards 
already made are the following :— 


Messrs. Gwynnes, Ltd. (engines for aeroplanes) eee £110,375 
Capt. W. 8. Tucker (hot wire microphone) ... eco 4,000 
Lieut. R. F. Power (aerial target) she 2,345 
Dr. E. Prassone and Major Luigi Avorio (kite balloons) 4,500 
Messrs. Sopwith (synchronising gear)... on san 3,950 
Dr. Hele-Shaw (pneumatic clutcb) ... 8,000 
Messrs, Vandervell and Mr. A. H. Midgeley ( ‘ Allways’ 
14,000 

7,500 


fuses) .. 
Mr. H. H. R. Green (electrically-controlled switches) 
«+ 35,031 


Messrs. Hobson, Ltd. (carburettors) 

Late Dr. E. Russell-Clarke see in ‘wireless 
telegraphy and aircraft devices) . 8,000 

Major A. C. Fuller (“ Fallerphone”) ... 3,800 & 1,250 


Fatalities —On January 19th, Henry Tonge, of Weat- 
houghton, was going to work when he became entangled with some 
electric wires, dislocated during a storm, with fatal results. 

A case described by the coroner as “extremely puzzling” was 
investigated at Palmer's Green last week. A 16-year-old schoolboy, 
Eric Walter Bishop, was, according to the Evening News, found 
dead in a bath at his home, and an electric heater was found in 
the bath. Dr. Spilsbury said death was due to syncope from 
disease of the heart muscles, as part of the condition of status 
lymphaticus. Death followed some shock, but he was unable to 
say what that shock was. An — said that if the boy had been 
sitting in the water and dipped the heater when the current was. 
switched on he would have had a shock, the strength of which 
would depend upon the conductivity of the water. He — 
the chances that thé boy a! such a shock were very 
= coroner returned a verdict in accordance with Dr. 8 Spllabacy't . 


Exhibitions in the Netherlands East Indies, 1921.— 
British manufacturers and ex who seek to develop trade in 
the Netherlands East Indies, should be interested in the announce- 
ment that the Second Netherlands East Indies Fair is to be held at 
Bandoeng (Java) from September 19th to October 9th of this year. 
The fair will be international in character, and will offer manu- 
facturers an opportunity of exhibiting wares of all kinds to a vast 
number of potential buyers in the East. Everything that pertains 
to industry, commerce and agriculture will be represented at the 
Fair, and a Motor Vehicle and Tractor Exhibition will be held 
simultaneouely i in the same town. Preliminary arrangements are 
well forward, and a booklet setting forth all details is being pre- 
pared by the British Chamber of Commerce for the Netherlands 
Bast Indies, to whom, at 38, Dover Street, London, W. 1, all 
inquiries in connection with this Fair and the concurrent exhibition 
should be addressed. 

Radium Ore in Madagascar.—It is announced in Paris 
that radium ore has been found on an island of Madagascar of euch 


ee eee aes ae be extracted from 10 tons 
of ore. 
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Birmingham University—The General Electric Co., 
td., has contributed £1,000 in answer to the appeal of the 
University of Birmingham. 


Dinner.—Portsmouth members of the Electrical Power 
Engineers’ Association and the Electricity Supply Commercial Asso- 
ciation held their first annual dinner at Kimbells Restaurant, last 
Saturday evening. About 60, including wives and friends, sat 
down. Mr. B. Handley, acting engineer and manager, Portsmouth 
Corporation Electricity Supply, presided, and was supported by 
Councillor A. Hemingway, of the Portsmouth Electric Lighting 
Committee. Visiting members from Brighton, Southampton, Xc., 
were present. After dinner an impromptu programme of songs, 
toasts, &c., was contributed. Mr. P. L. Weir, acting station super- 
intendent, Portsmouth electricity works, organised the gathering. 


Appointments Vacant.—Electricity accounts and ledger 
clerk, for the Hackney Borough Council Electricity Department ; 
mains foreman (116s.), for the County Borough of Newport Elec- 
tricity Department ; shift engineer, for the Manchester Corporation 
Electricity Department. (See our advertisement pages to-day.) 


Overhead Arc Welding.—Mr. 0. H. Eschholz, recently 
contributed an article to the Zlectrical World on the above subject. 
He states that under the extreme condition of overhead welding, 
when the force of gravity is opposing the transfer of metal, greater 
manipulative skill is required than when gravity partly or com- 
pletely assists, as in vertical or downward welding. To convey the 
globule which forms on the end of the wire electrode to the plate, 
the lifting force must exceed the retaining forces of gravity, 
cohesion and surface tension at the wire perimeter. Gravity is 
diminished by keeping the globule on the electrode as small as 
possible. Experience has shown that the presence of iron oxide, 
iron carbide, manganese, &c., in the electrode decreases surface 
tension and cohesion. These last forces may also be diminished 
by the use of small diameter electrodes. 

The cycle of deposition in the case of overhead welding seems to 
be as follows:—The metal at each terminal is liquified upon the 
arc being struck ; the molten electrode assumes a spherical form 
due to surface tension; thia globule is enlarged with continued 
application of energy until its upper surface is brought into contact 
with the overhead pool, thereby short-circuiting the arc stream, and 
causing the lifting forces to act upon it; forces of surface tension 
and adhesion at the contact area cause the globule to spread over 
the plate surface ; as the metal spreads, the area in contact with 
the plate, and therefore the lifting forces, are increased, causing 
an acceleration in metal transfer; these forces act until the 
globule is lifted off the end of the electrode, when the short-circuit 
is broken, and the arc re-established. 

It is preferable to select candidat«s for overhead work from 
competent downward welders. The training is graduated from 
vertical welding, through increasing angles, until finally the 
overhead position is reached. The special characteristics of the 
arc are fully explained, and the phenomena of metal transfer 
demonstrated. Overhead batt joints are pre in a similar 
manner to ordinary butt joints being scarfed from 60° to 90°, with 
a ‘ free distance” of from ;; in, to ;°; in. The successful welding 
of an overhead butt joint is chiefly dependent upon the complete- 
lees which the initial layer fuses together the apex of the 
joint. 








INSTITUTION NOTES. 


Institution of Electrical Engineers.—SoutH MipLanp TerRri- 
TORIAL CENTRE.—The annual dinner of the Centre took place at 
the Grand Hotel, Birmingham, on Friday last, and was very largely 
attended. Mr. F. Forrest, chairman of the Centre, presided. 
After the loyal toast, the toast of ‘“ The Institution of Electrical 
Engineers” was proposed by the chairman, who, speaking of the 
increased membership, expressed the hope that the time would 
come when any person who desired to attain to a position of 
responsibility in his profession would have to prove the soundners 
of his knowledge and the extent of his training by becoming a 
member of the Institution. In responding, Mr. Ll. B. Atkinson, 
president, observed that this was a “ jubilee” of the Institution, in 
that it was the fiftieth session. The membership was over 9,000, 
and was larger than that of any cther Institution. The increase 
last year was the greatest for any one year. There were more 
than 1,000 new students in the Institution. Oould anything speak 
more forcefully of the confidence engineers had in electricity ? 
The question of raising the status of engineers by some mode of 
registration had been raised by the Bill of the Institution of Civil 
Engineers last year, and would not be allowed to drop; it might 
be desirable to have a discussion on the subject in London. 
The relations between the great engineering institutions were 
most cordial; the time was perhaps not ripe yet for 
their joint. accommodation in one large building, but the 
Institution. had given a lead in the establishment of local 
centresi@nd that.lead was:folluwed by other Institutions. The 
question that occurred to: him was whether these local Institutions 
might find some common roof, library, and meeting ground, so that 
the great expense that attached to the provision of these facilities 
might be shared and made easier in local centres where otherwise 
it might be impossible. The toast of “ The Electrical Industry” 
was proposed by Mr. Gilbert C: Vyle (managing director, Mesars. 
Averys, Ltd.), who urged the importance of manufacturers and 
factors buying, as far as possible, in this cotintry. He was afraid 


the fetish of cheapness was again gaining influence, It seemed to 
him utterly futile, for the sake of the difference in money value, to 
pay the foreigners’ wages. He hoped those in this country who were 
placing contracts for electrical gear would look at the quality of 
the stuff, and not decide altogether upon the question of price, 
Amalgamations might do much good by specialising manufacture 
and reducing competition, but they must not make profita at 
the expense of the customer; the profits must be derived 
from internal economies and shared with tho user. If they 
obtained cheap power, they would get uses for electrical gear all 
over the country, and he had hopes of the hydro-electric schemes 
coming to fruition. In reply, Mr. P. J. Pybus (joint managing 
director, English Electric Co., Ltd.) commented upon the slowness 
with which schemes for the electrification of railways were being 
handled in this country. It would be a great step forward if the 
Government, working with responsible business men, endeavoured 
to find some means for alleviating unemployment by undertaking 
really useful works. 

Mr. N. B. Rosher, 0.B.E., proposed “ Kindred Societies and 
Guests,” and mentioned that it was proposed to hold a joint 
meeting of civil, mechanical, and electrical engineers in Bir- 
mingham to discuss the Severn barragescheme, Mr. J. D. Watzon 
responded, . 

A musical entertainment foMewed, and brought a very successful 
evening to an end. 

The annual dinner of the Institution will be held on March 3rd, 
at the Hotel Cecil, at 7 for 7.30 pm. Mr LI. B. Atkinson will 
preside. 

LIVERPOOL STUDENTS’ SuB-CENTRE.—A joint meeting of the 
Institution with the Liverpool University Engineering Society will 
be held on February 3rd, at 7 p.m, at the Laboratories of Applied 
Electricity, when Mr. J. A. Robertson, M.I.E.E., will lecture on 
“Lord Kelvin: His Life and Work.” ‘ 

STuDENTS' SECTION.—A joint visit of the North-Eastern Students’ 
Section of the Institution of Electrical Engineers and the Junior 
Institution of Engineers to the Heaton Works of Messrs. ©. A. 
Parsons & Co., Ltd., took place on January 15th. Upwards of 100 
members availed themselves of the opportunity, and the tour of 
the works was carried out in a most thorough manner, a definite 
time having been allowed each party in the zarions shops. 


Belfast Association of Engineers.—On January 27th, Mr. Richard 
P. Terry read a paper on “ The Mechanical Handling and Conveying 
of Material,” dealing very fully with the advantages and dis- 
advantages of various systems. 

Brighton Electric Traction and Radio Club.—This club was 
formed recently for the exchange of views and reading of papers 
upon the subjects suggested by its title. The radio section will 
cover “ wired ” telegraphy and telephony. 

Liverpool Engineering Society.—At a meeting of the Society, 
held on January 19th, Prof. W. Mason, D.Sc, read a paper on 
‘‘Imyact Testing,” describing a number of methods. 


The Royal Institution.—On Saturday. February 12th. Prof. A. 
Fowler commences a cours? of three lectures on “Spectroscopy.” 
The Friday evening discourse on February 4th will be delivered b 
Dr. A. D. Waller, on “The E'ectrical Expression of Human 
Emotion.” 








OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


THE claim of Mr. A. P. RUTHERFORD, late burgh engineer at 
Leith, against the Edinburgh Council, is for £6,500, not £500, as 
stated in this column last week. 

At the English Electric Co.'s Ordnance Works, Coventry, last 
Saturday, Mr. F. H. Mewsce, of the small tools department, was 
presented with a clock on his leaving to take up business on his 
own account, 

Falkirk Corporation has increased the salary of the electrical 
engineer to £650 per annum. 

Halifax Tramways Committee has accepted the resignations of 
the chairman (Alderman C. F. Spencer), the vice-chairman 
(Alderman A. Broadley), and the chairman of the Sub-Committee 
(Mr, R. Stirk), which were tendered recently as a protest against 
the Town Council's refusal, on two occasions, to accept the Tram- 
ways Committee's recommendations with regard to the appojnt- 
ment of a general manager. The Committee has appointed the 
Mayor (Alderman T. Hey) as chairman pro tem., the other vacant 
offices being left over. The Committee decided to advertise for a 
general tramways manager, in accordance with the demand of the 
Town Council, and to recommend the Town Council to grant an 


honov*rium to Mr. J. D. Carrp, traffic manager, who has been . 


too ill to attend to duty for some time, instead of the annual grant 
for three years which was previously recommended, and refused 
by the Council. 

Mr. R. L. ACLAND, M.1.E.E., has joined the staff of Agricultural 
and General Engineers, Ltd., of Central House, Kingsway, W.C. 2, 
in charge of their electrical interests in the North of England, 
including the Garrett electrical vehicle. 

The Board of Trade Journal announces that Mr, G. T, MILNE, 
H.M. Trade Commissioner, stationed at headquarters, will be leaying 
early in February for Trinidad, where he will act as 
HM. Trade Commissioner in the British West Indiés the 


ficatic 


19th. 








_ the 


try, 
the 


r at 
), as 


last 
was 





Vol. 88, No. 2,253, January 28,1991.) THE ELECTR’CAL REVIEW. 117 








absence of Mr. A. J. Pavitt from his post. Mr. Milne will be glad 


ves of firms who may wish to see him 
regarding any matter affecting their interests in the West Indies 
at the Department of Overseas Trade, 35, Old Queen Street, 
Westminster, 8.W. 1, by appointment. 


Obituary.—Caprt. J. ADAMs.—We regret to announce that Capt. 
J, Adama, of the new cable steamer Lord Kelvin, met with a fatal 
accident at Halifax, Nova Scotia, on New Year's Day. He was 
formerly in charge of the Anglo-American Co.'s cable steamer 
Minia, and was i with the latter steamer for over 25 
years. He was motoring back to his home when, on passing over 
a level crossing, an express train smashed into the car, killing both 
the occupants instantaneously. He leaves a widow and two 
children. 

Wills.—The late Mr. TakoporE Newron VAIL, president 
of the American Telegraph and Telephone Co. and other concerns, 
left property in excess of £1,000,000 in value, of which £46,456 
was the gross value of the estate in the United Kingdom. Con- 
siderable amounts were bequeathed to universities, technical 
colleges and institutes in the U.S.A. 

Mr. FRANKLIN Hutton, M.1.0.E., M.LM.E., chairman of 
Browett, Lindley & Co., left £30,398 net, and £33,392 gross, 
personalty. 











NEW COMPANIES REGISTERED. 





Santon, Ltd. (172,731).—Private company. Registered 
January 2lst. Capital, £4,000 in £1 shares. To take over the business of 
electrical engineers carried on by H. C. Sanders, J. F. Fulton, R. C. Taylor 
and C. W. Buckley at 34, Bridge Street, Newport, as the “ Santon Engineer- 
ing Co.” The first directors are: H. C. Sanders, 34, Bridge Street, New- 
port, Mon.; J. F. Fulton, 40, Bryngwyn Road, Newport, Mon.; R. C. Taylor, 
22, Bryngwyn Road, Newport, Mon.; C. W. Buckley, 19, Stockton Road, 
Newport, Mon. Secretary: R. C. Taylor. Registered office: 34, Bridge 
Street, Newport, Mon. 


Scottish Electric Lamp Repairing Co., Ltd. (11,582).— 
Private company, Registered in Edinburgh January 17th. Capital, £15,000 
in £1 shares. To acquire a licence granted or to be granted by the Allies 
Electric Lamp Repairing Co., Ltd., London, to use certain patents, machinery 
and appliances, and to carry on the business of manufacturers, importers, 
exporters, cepairers and fitters of and dealers in electric lamps, &c. The 
subscribers (each with one share) are: C, Cochran, 55, West Regent Street, 
Glasgow, solicitor; Jessie Allan, 55, West Regent Street, Glasgow, typist. 
The first directors are: W. Crawford, Alma, Potterhill Avenue, Paisley; and 
J] M. Scott-Maxwell, Baillieston House, Baillieston. Registered office: Aber- 
corn Lamp Works, Niddry Street, Paisley. 


—_—_— 

Ozonair Flour Mill Ventilating Co., Ltd. (172,619).—Pri- 
vate company. Registered January 15th. Capital, £1,200 in £1 shares. To 
carry on the business of mdnufacturers of ventilating installations, &c. The 
subscribers (each with one share) are: H. Audsley, 15, Belmont Terrace, 
Crackenedge, Dewsbury, clerk; C. Halstead, Ash Villa, Belle Vue Road, 
Sandal, Wakefield, clerk. The first directors are to be appointed by the 
subscribers. Ozonair, Ltd., may appoint one director during the continuance 
of the licence granted to the company. Solicitor: W. H. Kingswell, 36, 
Wood Street, Wakefield. 


Unique, Ltd. (172,640) Private company. Registered 
January 17th. Capital, £500 in £1 shares. To carry on the business of 
manufacturers of and dealers in lamp shades, electric and gas globes and 
fittings, &c. The permanent directors are: D. A. Abrahams, Maitland Cot- 
tage, Earlham Grove, Forest Gate, Essex; H. F. Kean, 50, Northumberland 
Avenue, Wanstead, Essex. Secretary: H. F. Kean. Registered office: 25, 
Shaftesbury Avenue, W.C. 


Rail Welding Co., Ltd. (172,636).—Private company. 
Registered January 17th. Capital, 230,000 in £1 shares (10,000 10 per cent. 
cumulative preference). To take over the business of a rail welder carried 
on by E. Jacob at 119, Victoria Street, Westminster, and at Upper Kenning- 
ton Lane, S.E., as the “ Rail Welding Co.” The first directors are: E 
Jacob, 11, Chalcot Gardens, N.W.; F. S. A. Lowndes, 9, Barton Street, West- 
minster; A. P. Strohmenger, Canal Court, Sunningdale, Berks. Registered 
office : 119, Victoria Street, Westminster, S.W. 1. 


Aladdin Lamps (Midlands), Ltd. (172,644).—Private 
company. Registered January 18th. Capital, £35,000 in 21 shares (25,000 
preference). To take over the business of electric lamp manufacturers and 
agents carried on by the New Process Electric Lamp Co., Ltd., at Sherborne 
Street, Birmingham, and elsewhere, including the benefit of an agreement 
with the Aladdin Renew Electric Lamp Corporation, Ltd., of a licence thereby 
to be grantee with the ight to purchase a certain electric installation and 
plant of Tre‘zo Works, Ladywood, Birmingham, &c. The first directore are: 
5. Coxon, 20, Calton Avenue, Wavertree, Liverpool; W. A. Williams, Whin- 
moor, Jubilee Road, Formby; J. T. Jones, 67, Lord Street, Liverpool. Quali- 
fication, £100. egistered office: Sherborne Street, Birmingham. 


Tully Gas Plants, Ltd. (172,091).—Registered January 
19h. Capital, £150,000 in £1 shares (100,000 8 per cent. cumulative parti- 
cipating preference shares and 50,000 ordinary). To acquire the undertaking, 
assets and liabilities of Bale and Hardy, Ltd., and to oarry on the business 
of contractors, electricians, electrical and gas engineers, founders, smiths, &c. 
Purchase consideration, £43,650, payable in shares. The first directors are: 
C. B. Tully, Grey House, Carlton-on-Trent, Newark; P. P. Sandford, 8, 
Phillimore Gardens, Kensington, W.8; J. W. Tully, 39, Penywern Road, 
Earl's Court, S.W.; Lt.-Col. H. Thorpe, Coddington Moor, Newark. Mini- 
mum cash subscription, seven shares. Qualification (except first directors), 
£100. Remuneration, £100 each per annum (chairman, £125), free of income 
oe: Solicitor: G. E. Bruce Millar, Pomeroy House, 28a, Basinghall Street, 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 





H. W. Smith & Co. (1920), Ltd.—Mortgage dated 
December 9th, 1920, to secure all moneys due or to become due from company 
to Lloyd's Bank, Ltd., not exceeding £50,000 charged on certain freehold pre- 
mises at Lydbrook Junction, Glos. 

_ Patex, Ltd.—Issue on December 30th, 1920, of £650 de- 
Sentures part of a series. (Previously issued, 21,100.) 


Yorkshire Cable Co., Ltd.—Debenture dated December 
2rd, 1990 


; to secure all moneys whieh the mortgagees may be = upon 
‘© pay under a guarantee to company’s bankers, not exceeding £7,000. 








East. Anglian Electricity, Ltd.—Particulars of £10,000 
second mortgage debentures authorised January 4th, 1921; whole amouat 
issued; charged on company's undertaking and property, present and future, 
including uncalled capital. 


Minehead Electric Supply Co., Ltd.—Trust deed: dated 
December 3st, 1920, to secure £12,000 debenture stock charged on leasehold 
operty at Alcombe, Somerset, and company’s other assets present and 
uture, including uncalled capital. Trustees: H. D. Leather, East Parade 
Chambers, Leeds; F. Rishdon, Williton, Somerset. 

Park Royal Engineering Works, Ltd.—Satisfaction to the 
extent of £2; on November 23rd, 1920, of second mortgage debenture 
authorised May 10th, 1915, securing any moneys up to £2,000 which may be 
paid under a guarantee to the company’s bankers. 

Marsh Bros. (Electricians), Ltd.—Mortgage dated 
December 31st, 1920, to secure all moneys due or to become due from com- 
any to Londen Joint City and Midland Bank, Ltd., charged on the Sheffield 

lectrical Works. 


Ebonestos Insulators, Ltd.—Particulars of £20,000 deben- 
tures ‘authorised January llth, 1921; whole amount issued; charged on com- 
pany’s undertaking and property, present and future, including ..uncalled 
capital. 


Engiaeering Equipment Co. (1919), Ltd.—Issue on Janu- 
ary 6th, 1921, of £500 debentures, part of a series already registered. 

Hudson’s Electrical Engineering Co., Ltd.—Particulars of 
£8,000 debentures authorised December th, 1920; whole amount issued; 
charged on the company’s undertaking and property, present and future, in- 
cluding uncalled capital. 

Wigan Electro-Metallurgical Works, Ltd.—Debenture 
dated ember 20th, 1920, to secure £186 10s., charged on company's under- 
iehing and property, including uncalled capital. Holders: British Thermit 
Co,, Ltd., 49-51, The Albany, Old Hall Street, Liverpool. Particulars of 
£18,000 debentures, authorised by resolution of even date, also filed, whole 
amount issued, charged on above mentioned property. 

Siemens Brothers & Co.,.Ltd.—Satisfaction to the extent 
of £33,400 on January Ist, 1921, of debenture stock dated January 15th, 1918, 
securing £1,330,000. 

Westminster Electric Supply Corporation, Ltd.—Satisfac- 
tion in full on March Ist, 1920, of dehentures dated March Ist and March 
29th, 1898, securing £250,000. 

Pritchett and Gold and Electrical Power Storage Co., Ltd. 
—Satisfaction in full on December 31st, 1920, of debentures dated November 
14th, 1916, securing £10,000. 

Nairobi Electric Power and Lighting Co., Ltd.—Satis- 
faction to the extent of £1,000 on December 3lst, 1920, of debentures dated 
September 10th, 1918, and July 26th, 1915, securing £20,000. 





———————— 


CITY NOTES. 


The annual meeting was held on Janu- 
Adelaide Electric ary 19th at Winchester House; E.C., Mr. 
Supply Co., Ltd. J. B. Braithwaite, M.I.E.E., presiding. 
The chairman said that on the whole they 

had reason to congratulate themselves upon the result of the 
working of the company for the past year in view of the 
exceptional conditions in Adelaide as in other parts of Aus- 
tralia. The year opened with the great seamen’s strike, 
which. was settled just at the beginning of their financial 
year. That was followed by the marine engineers’ strike, 
which caused restrictions to be issued by the authorities which 
had the effect of reducing their output during the month of 
February by about 40 per cent. The gross revenue had in- 
creased by £46,793, about 25 per cent. That was fairly satis- 
factory, but the expenses had also increased considerably. 
Generation costs increased by £22,897; distribution was about 
£900 up, and repairs and renewals cost them £18,174, as 
against £13,208, whilst general charges, which included taxes, 
insurance, &c., showed an increase of £5,800. In round 
figures while the revenue had increased by about £50,000, 
expenses had gone up by some £34,500, leaving them with 
only about £12,760 additional profit. During the year they 
connected 4,426 additional consumers, raising the number to 
29,475, a very satisfactory increase. They had an: increase 
of 4,222 in kW, as compared with an increase of 3,040 kW 
the previous year; while the sale of units had increased by 
rather over 3 millions to 14,434,000. He had no doubt that 
had it not been for the strikes they would have passed the 
15 millions mark last year. The miles of streets supplied had 
increased from 500 to 525, which was about their normal rate 
of increase. Application was made to the South Australian 
Government Prices Regulating Commission for permission 
to increase their rates to meet the increased charges of coal, 
labour, &c., and they granted them. an increase of 15 per cent. 
The special night tariff which they had adopted was making 
a dittle progress. The number of consumers had risen from 
95 to 150, which showed that the concession was being appre- 
ciated. On the whole, he thought they would agree that the 
business had stood up against the difficulties it had had to 
contend with, better perhaps than might have been expected. 
That was due very largely to the loyalty, zeal, and energy 
of the local directors in Adelaide, and of the staff. Some 
progress had been made with the new power house at Osborne, 
Port Adelaide, although they had not spené much money. 
Altogether they had spent about £21,000 on that work, and 
everything went to show that they would soon be able to 
get to work on erecting the power house, and they had 
placed orders for a considerable amount of plant which would 
involve the ieee as ~ es gg iy ape Py for = 
Duging the year they had spent é on capital aecount, 
and tine cost of the undertaking now stood at £1,025,000. As 
he had said, it would be necessary to raise further capital 
jag the year, but it would be raised in Australia. An 
a of ordinary shares was going to be made on February 
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lst at 25s. per share. They had got 150,000 of those shares 
available, and they considered that that would give them 
sufficient money for the current year. He was looking for- 
ward to the completion of the Adelaide power house to mark 
a great epoch in the development of the business, as it would 
enable them to supply in bulk. 

Mr. R. S. Sellon seconded the motion. 

Replying to a shareholder, the chairman said that the 
English shareholders would have the same rights as the 
Australian shareholders in regard to the new issue of shares 
if they cared to exercise them. 

The report was carried. 

Subsequently an extraordinary meeting was held, when the 
chairman proposed a series of resolutions providing for the 
transfer of the control of the company to the Adelaide 
board. He remarked that the course had been forced upon 
them owing to the action of the Government with regard to 
the question of income tax. The English Government had in- 
sisted upon income tax being paid here on profits earned 
entirely in Australia. It was quite reasonable that the Aus- 
tralian shareholders, who formed the majority of the share- 
holders, should object.to paying their own tax in Australia 
and British income tax as well. The board had done their 
best to try and bring home to the Government the injustice 
of such a procedure, but beyond getting a small concession 
last year, they had not been able to get the injustice altered. 
Resolutions for removing the control of the company to 
Australia had already been passed by the Colonial share- 
holders. Fortunately they had.a most excellent board in 
Adelaide on. whom they could thoroughly rely to look after 
their interests. If the resolutions were carried they would 
effect an immediate economy of about £12,000 a year for the 
benefit of the shareholders. 

Mr. A. F. Farish seconded the resolutions, which were 
opposed strongly by two holders of ‘‘A’”’ preference shares 
6n the ground that removing the control of the company from 
London would depreciate their holdings; but eventually the 
resolutions were carried. 

For the year ended June, 1920, the net 
Costa Rica earnings in Oosta Rica were £2,519, 
Electric Light against £14,328 for the previous year. The 
and Traction _net profit for the year was £12,691, against 
Co., Ltd. a loss of £2,549 for the previous year. The 
deficit of £13,022 is reduced to £330. The 
gold premium has averaged 160 per cent. during the year, as 
against 315 per cent. in the previous year, and 112 per cent. 
(the normal equivalent of the gold ‘‘colon’’) in the year 
(1913-14) before the war. At the last-mentioned rate the net 
profit in Costa Rica for the year under review, which amounts 
to C318,670.43, an increase of O©21,365.08 on that of year 
ending June, 1919, would have been £30,063, as against 
£24,519, the difference between the current and normal ex- 
change representing a loss of £5,544. The hope' expressed by 
the directors in last year’s report that they might resume 
payment in cash of the 5 per cent. debenture interest on 
June 30th, 1920, was realised, and the interest due on 
January 1st, 1921, was aleo paid in full. The directors had 
hoped to be able to pay off the first of the deferred warrants 
(that dated January, 1918), but they are informed by the 
trustees that the latter cannot consent to this payment at 
the present juncture. 
The directors’ report for the year ended 
British Columbia June 30th, 1920. shows that after deducting 
Electric Railway £164,745 for depreciations, sinking fund, 
Co., Ltd. and renewals, and £13,000 for corporation 
profits tax, the net revenue from all sources 
was £412,327, plus £6,258 brought forward, making £418,585. 
Debenture interest absorbs £132,339, dividend on the 5 per 
cent. cumulative perpetual preference stock for the year 
£72,000, interim dividend ‘at 34 per cent. on the preferred 
ordinary stock for the year £65,082, and interim dividend at 
34 per cent. on the deferred ordinary stock £65,032, leaving 
available for further distribution £84,181. From this the 
directors recommend a final dividend on the preferred ordinary 
stock at the rate of 23s. per cent. per annum, free of tax, 
making £4 13s. per cent., free of tax, for the year, £21,368, 
and a final dividend on the deferred ordinary stock at the 
rate of 54s. per cent. per annum, free of tax, making £6 4s. 
per cent., free of tax, for the year, £50,167, leaving £12,646 
to be carried forward. Taxation continued to increase rapidly. 
The following statement shows the. amounts paid for the 
ar 1920, as compared with the previous years. of 1919 and 
1918 1919 1990 
$s $ 


$ 

Dominion Government Income Tax ... ahs .. 21,100 97,477 101,000 
Provincial Government Revenue and Property and 

Land Tax... ove om as ae --» 54,716 60,550 67,831 
Municipal Taxation se ~~ the ed --» | 96,990 130,554 204,267 
$172,806 $288,581 $373,098 

In last year’s ri t it was stated that a Public. Utiliti Cc is- 
sion had been established in British Columbia’ ‘entrusted with the Gury of 
regulating the rates charged by the company for its various services to the 
pub! c, but that owing to an amendment of the ‘General Railway Act of the 
Dominion of Canada, passed on July 7th, 1919, the railways of the company 
had ene from the jurisdiction of the Province of British Columbia and of 
the Public Utilities Commission, referred to above, to that of the Dominion 
7 oa and of = Dominion ony Board. - It was also explained in 
ast year’s ceport that it was anticipated that legislation by the Dominion 
Parliament, reversing the amendment of 1919, would be passed carly in 1920, 


the effect of which eels be to return the conreny rallwaye to the 


@f the Public: Utilities ‘of Ae enti. . 
clpated, legislation of thie eharacter was passed by the Dominion Partiament 


on July Ist, 1920, and the result, as indicated, would have been, again to place 
questions relating to the company's ee in ‘the te of the Public 
Utilities Commission of Bri Columbia, t for ‘the fact that somewhat 
earlier—in April, 1920—the Parliament. of British. Columbia had- repealed the 
Public Utilities Act of British Columbia, thus abolishing the Public Utilities 
Commission, giving as their reason for so doing that, as. the affairs of the 
railway had passed under the jurisdiction of the Dominion Railway Board, a 
Public Utilities Commission in British Columbia was no longer required. As 
the consequence of these events would have been to leave the company with- 
out any authority to whom appeal could be -made for the regulation of rates 
and fares, a provision was incorporated in the Dominion Act of July Ist, 1920, 
os for the retention of the company's railways,under the Dominion 

ailway Commission for orfe year from the passing of the Act, viz., until 
July 1st, 1921. The question as to what authority will regulate rates and 
fares after July Ist, 1921, is undecided and is engaging the attention of the 
directors, who are hopeful that some satisfactory arrangement may be arrived 
at. 


The net earnings of the company for the first five months 
of the current year, compared with those of the year under 
review, are as follows :— 








1919. 1920. Increase. 
$ $ $ 

July ... _ ion 149,109 re 174,685 tie 25,576 
August - 166,808 8 187 ,984 = 21,176 
September ... ; 181,811 yh 183,327 “— 1,516 
October ons es 183,415 és 184,339 a 924 
November. 214,119 —it;. 214,789 670 
: ’ are 

$895,262 $945,124 $49,862 


Expenditure on capital account from July Ist, 1919, to 
June 30th, 1920 :— 

Light and power extensions Se ee. 212,088 

Transmission lines and other electrical equipment 55,782 

Railway ex i and develop a“ hi ... 108,273 

; ; = pay 





Lands and buildings me dotionn 
Trucks and sundry equipment 


In presenting the above report at the general meeting, 
held on January Wth, Mr. G. P. Norton (chairman) said it 
was a report showing clearly a considerable improvement 
during the past year. This was due to an increase of revenue 
consequent upon the expanding trade and increased popula- 
tion of British Columbia. The speaker: trusted that it was 
no longer necessary to tell the local authorities and public 
of British Columbia that, as the development of the Province 
depended to a great extent upon the development: of its 
utilities, it was essential that the return secured should be 
sufficiently attractive to investors. A substantial capital ex- 
penditure had been necessitated by. the expansion of the 
population, but the sound financial policy of the company 
in the past had enabled this to be made without calls for 
fresh capital. The company was finaticed on perpetual de- 
bentures; had these been redeemable much of the provision 
made for depreciation would have been absorbed by the 
redemption fund, and fresh capital would have been required. 

Since 19% the greater part of the output of the Western 
Power Co. of Canada had been taken by the company, and 
it had been thought desirable to obtain a controlling interest 
in the Power Co. Arrangements have now been made 
whereby the majority of the share capital of the Power Co. 
has been acquired on terms involving a comparatively small 
capital expenditure. It is intended to draw up plans for a 
fuller use of the Western Power Co.’s pene 4 

He (the speaker) was often ‘asked the reason for the low 
prices of the company’s securities and stocks; he invariably 
replied that it was due to Stock Exchange conditions and to 
a lack of complete confidence on the part of investors that a 
fair arrangement for the control of rates: would be arrived at. 
There was no reason why the company, which had done so 
much to create prosperity in the province, should not share 
in that prosperity. 

Mr. J. Davidson, who had recently paid a visit to Canada, 
gave his impressions and statistics of traffic, He stated. that 
the number passengers carried increased from 53,326,288 
to 66,411,030, and freight carried from. 331,794 tons to 430,951 
tons. In addition to this, the electricity sold (in kW-hours) 
increased from 94,953,424 to 116,196,981. 

The balance sheet and ~ were. adopted,. and the 
directors and auditors re-elected. 


The. meeting of December’ ‘2nd of the 

French Société d’Electricité de Paris has voted the 

Companies. distribution of 20 fr. per share and $3.33 fr. 

per part bénéficiaire. The credit balance 

of the profit and loss account has risen to 2,543,096 fr. The 

sales of energy totalled -135,589,189 kWh, against 134,357,660) 
kWh in the foregoing year. - ape Ep tes of 

The receipts for the financial year 1919-20 of the Est-Lumiére 
Co. showed a loss on working of 4,860,156 fr.,. making with 
the deficit of last year a total of 9,578,026 fr. To secure the 
means of which the society stands in need,,it is proposed to 
increase the capital and make am issue of bonds, ee 

An amalgamation has been arranged between the Société 
Westinghouse and the Compagnie Electro-Méchanique, the 
shareholders of the former company giving eight of their shares 
for one of the latter. 

The shareholders of the Etablissements Paz et Silsa passed 
the accounts on December 10th, showing a profit of 612,482 fr.. 
and fixing a dividend of 11 fr; persshare. The report is hopefu! 
of. the early abolition of trade restrictions imposed during the 
Lewin - the =. eg Rag bee enlarge ‘its —< 
an n out from its works articles previously -importe: 

England and America... The increase of its capital will 
enable it to purchase raw materials and enlarge ite works. 
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Stock Exchange Notices.—The following have been or- 
dered ‘to be officially quoted :— 

General Blectric Co., \td.—78,641 ordinary shares of £1 
each, fully paid (Nos.. 2,033,335 to 2,111,975); and 22,891 74 
per cent. ‘.B’’ cumulative preference shares of £1 each, 
rully paid (Nos. 1,600,001 to 1,622,891). 

Hurst, Nelson & Oo., Ltd.—200,000 ordinary shares of £1 
each, fully paid (Nos. 1 to 200,000). 

Lancashire Power Construction Co., Ltd.—400,000 6 per cent. 
(income tax free up to 6s. in the £) cumulative convertible 
first preference shares of £1 each, fully paid (Nos. 1 to 
400,000). 

London Electric Wire Co. & Smiths, Ltd.—400,000 74 per 
cent. cumulative preference shares of £1 each, fully paid (Nos. 
1 to 400,000). 

Mississippi River Power Co.—$648,300 first mortgage 5 per 
cent. 40-year gold bonds (Nos. C3,766 to 3,958 of $100, D13,002 
to 13,067 of $500, and M16,321 to 16,916 of $1,000). 

Petters, Ltd.—112,500 ordinary shares of £1 each, fally 
paid (Nos. 1 to 112,500) and 200,000 74 per cent. cumulative 
preference shares of £1 each; fully paid (Nos: 1 to 200,000). 


A Swiss Investment Company.—The directors of the A.G. 
Columbus fur Elektrische Unternehmungen, of Glarus, re- 
porting on the year 1919-20, state that the company's subsi- 
diary—the Compania Italo-Argentino de Electricidad, of Buenos 
Aires—experienced a rapid increase in revenue in the past 
financial year, paid a dividend of 7 per cent., as against 6 per 
cent. in 1918-19, and raised its share capital to 1,000,000 dollars. 
The: Swiss company, which participated in the augmentation 
by the conversion of a part of its loans to the Argentine com- 
pany into new shares, proposes to pay a dividend of 7 per 
cént. out of net profits of 2,740,000 fr., being the same rate 
as in 1918-19, when the net profits amounted to 2,250,000 fr. 


Shanghai Electric Construction Co., Ltd.—With a view 
to bringing the capitalisation of the company more nearly 
into accord with the value of its undertaking, the directors 
have decided to recommend an increase of capital from 
£320,000 to £400,000, and the capitalisation of £80,000 of 
undivided profit, by issuing as a bonus 8,000 fully-paid shares 
of £10 cach (giving one new share for every four shares now 
heid). The new shares will not rank for dividends payabie out 
of the profits for the year 1920. The directors have declared 
a second interim dividend of 6 per cent. (12s. per share), less 
income tax (payable on February Ist), in respect of the year 
1920. 


Chatham & District Light Railways Co.—The report for 
1920 shows that the revenue was £90,716, and the expenses 
were £69,174. After deducting from the balance, rent of 
Rochester Corporation lines, £3,744, interest £2,403. and £6,000 
depreciation reserve, the balance is £9,395, plus £3,393 brought 
forward. Dividends of 5 per cent. on the preference and 
ordinary shares are paid, and £1,609 is carried forward. There 
was an increase of £11,876 in revenue and £16,559 in expenses, 
as compared with 1919. £842 was expended on deferred 
repairs. The investments have been written down to market 
value as at December 3lst, 1920. 


East London Railway Co.—The report for 1920 shows 
total gross receipts (estimated) £101,343; 56 per cent. of 
£101,343 would give the company £56,752 instead of the 
minimum rental of £30,000 per annum. Warrants have been 
posted for the six months’ interest on £2} per cent. (White- 
chapel Extension), first (34 per cent.), and second charge £4 
per cent., Glass ‘‘ A ’’ debenture stocks, also for 10s. per cent. 
for one year on the second charge £4 per cent, debenture 
stock Class ‘‘ B.”’ 


Yorkshire (West Riding) Electric Tramways, Ltd.—The 
report for the year ended mber 31st, 1920, shows, after 
providirig for debenture’ interest, a net income of £28,676. 
Adding the amount brought forward, the available balance 
is £30,062. Dividend at 6 per cent. per annum, less tax, on 
6 per cent. cumulative preference; to renewals, depreciation, 
and reserve fund, in lieu of accident insurance, £20,347.— 
Financier. , 

Companies Struck off the Register.—The undermentioned 
compa have been struck off the register and are dis- 
solved :— 

British Prometheus Co., Ltd. 

Deaphone Co., Ltd. 

Hemming Conduit Grip, Ltd. 

Lianelly Motor & Electrical Engineering Co,; Ltd. 

British Mannesmann Tube Co., Ltd.—A large majority 
of the shareholders of the company having accepted the offer 
of Baldwins to effect an exchange of shares, the directors of 
both companies: have decided to complete the provisional 
agreement establishing a fusion of interests. 

Montreal Light, Heat and Power Companies.—The 
Financial Times states that the following dividends have been 
declared: 5 per cent. on’ Montreal Light, Heat & Power 
Consolidated shares, and 8 per cent. on Montreal Light, Heat 


and Power Co. common shares for the quarter ending Janu- 
ary 3lst. 


Kaministiquia Power Co.—Dividend on the common 
stock . for the quarter ending January 3lst at the rate of 
8 per cent, per annum. 


Metal Co:, Ltd.—Interim dividends, less tax, of 
‘ an 


Elliotts’ - 
By . per: 
Sd CEU yee ce puetenenes "thats d ls. per share 








Metropolitan Railway Co.—The directors recommend, 
subject to final audit, a dividend on the ordinary stock for 
the past half-year at the rate of 2 per cent. per annum, 
making 14 per cent. for the year, carrying forward about 
£15,500, after placing £50,000 to general renewals fund. 


Gwynnes, Ltd.—Dividend for the eight months to Sep- 
tember 3Uth, 1920, at the rate of 5 per cent. on the preference 
and A per cent. on the ordinary shares, £46,980 to carry 
forward. 


Vera Cruz Electric Light, Power & Traction Co.—Divi- 
dend, 5 per cent., less tax. 








STOGCKS AND SHARES. 


Tugsvpay Evenina. 

Last week there was a» good deal of buoyancy about the 
markets, more particularily those for gilt-edged stocks. This 
week, tne wheel has turned in the other direction. In the 
blouse 1 Is sald that chents are beginning to get uneasy at 
the prospect of the ‘lrades Unions und the Labour Party de- 
clining to fall in with the Government's scheme for dilution, 
wherepy unemployment could be reduced, and work could 
be spread over a wider area. Possibly a simpler’ explanation 
is to be found in the fact that the remarkabie jump in the 
price of the War Stock brought in a good many sellers. 
Moreover, the discounting of a fall in the bank Rate was over- 
done, and at the beginning of the present week there was 
some little hint that, after all, money might not get cheaper 
for some time longer than the prophets had anticipated who 
put the end of this month as the latest date at which the 
7 per cent. Bank Rate would be retained. 

Nevertheless, investment stocks are holding their prices 
very well on the whole. The closing of the lists for the new 
W. T. Henley shares, before the advertised date for doing so, 
shows that there is plenty of money available for subscrip- 
tion to tempting offers even in the industrial world. We 
understand that the Melbourne Electric Supply Co. contem- 
plates an issue of 8 per cent. preference shares of £5 each, 
and that the issue price will be arranged at about 95s. Quite 
a number of new issues which were made towards the end of 
last year, and which were left substantially in the hands of 
underwriters, are being absorbed, and prices naturally tend 
to improve. 

Gas Light & Coke stock fell heavily, on the announcement 
that the price of gas was to be put up, but this has not 
affected any of the shares in the electric lighting list. It 
ought, of course; to have a strengthening effect, in that the 
electric undertakings are not bound by any sliding scale 
arrangements whereby dividends must be reduced if the price 
of the illuminant goes up, and vice versa. If the electric 
lighting companies increase their charges, this might have a 
favourable effect upon dividends. There are buyers about of 
City of- London preference at 16s. 3d., and Newcastle-on-l'yne 
5 per cent. preference are wanted at 12s. 6d., the company’s 
7 per cent. preference being also in demand at 18s. 3d. 
Bournemouth and Poole 44 per cent. first preference can be 
sold at 54, and the company’s 6 per cent. second preference at 
a pound per share higher; the 44 per cent, debenture stock 
can be placed at 56, and British Electric Traction 5 per cent. 
debenture stock is inquired for at 59. Debenture stocks of 
the various electricity companies are in short supply. It may 
be useful ta holders if we set out a short list of those more 
particularl: wanted, with. the prices. which can. be obtained. 
The latter can probably be improved upon, especially in those 
cases where there is little stock in the market. The follow- 
ing list is confined to debentures and debenture. stock only :— 


Company. Interest. Price. 
Anglo-Argentine Trams ... 4 p.c. 57 
ditto 5 p.c. 564 
Auckland Tram 5 p.c. 87 


Charing Cross, West End & City ay p.c. & 44 p.c. "67 
Chelsea <: om 4} p.c. 754 


County of London fe oe m 44 p.c. 66 
Engli Electric Sinking Fund Ist 

Meret ° ... x “2 ‘a i, 5} p.c. 82 
London Electric Supply 1st Mort. 4 p.c. 70 
Metropolitan Electric 1st Mort. 4} p.c. 54 
North Met. Elec. Power Supply 5 p.c. 55 
South Met. Elec. Light 1st Mort. 44 p.c. 694 
Toronto Power 2 des xe 44 p.c. 63 


The Metropolitan Railway's increased dividerid of 2. per 
cent., making 14 per cent. for the year, against 14 per cent. 
for the previous twelve months, had a strengthening effect 
u the Underground list. Districts have risen to 16}. 

etropolitans themselves aro better at 22. London Electric 
ordinary rose to 24. Underground Electric £10 shares at 2 
are 4 higher, and the Income Bonds at 66} show a gain of 3 
points. Electric railway stocks, unlike those of the steam 
stocks, offer a fair amount of resistance to the general heavi- 
ness which, in the esrly part of the week, made iteelf felt in 


ag hd vn tric shares are } better at 9%, and West- 
minsters at 6) have added a similar fraction. ufacturing 
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shares are quiet, with Cromptons a weak market at 13s. 9d. 
The company's 6 per cent. preference shares are lower at 
16s. 9d. British Electric Transformer preference hardened to 
16s. 3d. Metropolitan-Vickers preference at 1 13/16 have lost 
fhe greater part of the rise gained last week, and the ordinary 
shares are easier at 18s. 9d. Babcock & Wilcox eased off to 
24, and Edisons are offered at 12s. 6d. —possibly a. little 
cheaper. Yorkshire (West Riding) Electric Tramways reports 
a net revenue for last year of £28,700, being a decrease of 
nearly £14,000 as compared with 1919. The preference divi- 
dend is to be paid, but nothing is carried forward. 

In the telegraph market the debenture stocks are in de- 
mand. Eastern Telegraph 4 per cent. debenture stoek at 634 
and Eastern Extension 4 per cent. debenture at a point lower 
are both better on the week. The ordinary stocks have also 
improved. Globes have risen to 154, Westerns and Chinas to 
the same price, while Eastern ordinary remains at 154}. 
Anglo- a Telegraph preferred and deferred are both 
better, the latter adding § and the preferred gaining 3 points 
at 784. Great Northerns at 214 are a point up, but on the 
other hand, West India and Panama shares are flat at 1s. 3d. 
United River Plate Telephones at 6$ are 5s. to the good. 
Marconis have weakened to 2 1/16, the preference to £2 and 
Marines to 25s., while the Radio shares remain almost un- 
changed at lis. 3d. and 8s. 3d. for preferred and common 
respectively. 

Victoria Falls ordinary at 9s. are a little better. Mexico 
Trams at 404 are 24 higher, and the Sixes at 274 gained a 
point. No change has occurred in the British Columbia Elec- 
tric group. Rubber shares are dull and heavy, owing to the 
price of the raw stuff having gone back to nearly 1s. per |b., 
and in the armament market, movements are mostly down- 
wards in consequence of the uncertainties provoked by the 
labour outlook. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Exgocraicitry CoMPanizs, 
Dividend Price 
J Yield 


i an, 25, 
1918, 1919, 1921, Riseorfall. p.o, 


Rromaten Ordinar ee ee 8 12 - #210 4 4 
Gageing Coons Ordinary . ee 4 7 _ 10 0 0 
a do. = _—— oe 44 44 2 - 8 8 8 

Chel ee oe 8 4 == 6 i} 0 

Cit: ot of London. 8 1 1 = 812 9 

do. 6 per cent. Pret. : ee ©«C—C 6 17, - 617 2 

Couniy of — ; y | 8 Ta 1018 4 

do. 6 per cent. Pref, 6 6 _ 715 0 

a Ordinary ee oe 7 _ 9 0 6 

London Electric 2 Ni & -_ 10 0 0 
do. do. 6 percent. Prot... ° 6 6 _ 1018 2 

wr war 5 6 23 +i 8 8 

44 r cent. Pref. 3. “a4 2%, - 815 8 

Bt. sone an Mall .. - lo 12 6} = 912 0 

South London ee 5 6 34 a 912 0 

South Metropolitan Pret, ; eo oo 7 1 139 -- 10 8 8 

Westminster Ordinary .. eo 8 10 5a +2 917 6 

anD TELEPHONES 


TELEGRAPHS 


Anglo-Am. Tel. Pref. ee ee 6 6 18h +8 1210 0 
do. Def. ee o 886 “1h 168 +28 912 6 
Chile Telephone... ee ee 8 6 baxd — ™44 
Cuba Sub. Ord. ee ee a hci 7 60 oa "1015 4 
Eastern Extension ., oe oe 8 10 154 + j ~™ 9 0 
Bastern Tel. Ord. . ee or 8 10 1544xd - 6 9 56 
Globe Tel. and T. Ord. .,. ee 8 10 154 +2 69 0 
_— a 2 « « 2 ss 8 +3 617 2 
Great Northern Tel, - «= ai} +1 10 4 8 
Indo-European - ee ee WW 10 80 ~ 6 6 8 
Marconi a a a) 2, — is = 
Oriental Telephone Ord. ee eo 10 12 Py ~- %* 40 
United R. Plate Tel. ee ee «8 8 63 +3 610 8 
West India and Panama ., eo 18 Nil M4 —a Nil 
Western Telegraph . e ee 8 10 15h +2 6 9 0 
Hom Rats, 
Central London Ord. Assented... 4 4 434 = gan 
Metropolitan . or oe 1 lt 42 +14 616 4 
do. District « Nil Nil 164 +1 Nil 
wr gare Electric Ordinary Nil Nil 2 + Nil 
do. ee Nil Nil 6/6 +6d. Nil 
= do. ~ all ee 5 4 665 +3 — 
Forgien Trams, &o, 
Anglo-Arg. =m, First Pref. .. Nil 23 xd _ 10 0 0 
do. Qnd Pref. ., Nil Ni - Nil 
ao - 5% Deb. .. 5 5 sit +1 8 18 10 
Brazil Tractions .. Nil Nil 83 _ Nil 
British Columbia Elec. Rly. Pfce. 5 5 55xd = 9 110 
do. a>. Preferred 34 5 _ 29 9 
do. do. Deferred N 8 54 — *"1l 8 4 
do. do. Deb. ee 4 st 64 - 7116 0 
Mexico Trams 5 percent. Bonds., Ni il 4 +24 Nil 
do. 6 percent. Bonds, Nil Nil 27. +1 Nil 
Mexican Light ~ ee ee Nil WNil 1 — Nil 
do. « Nil WNil 214 at Nil 
do. ist Bente” « Nil Nil 624 1 Nil 
Stasemenetens ComPanizs, 
Babcock & Wilcox .. ee e 15 15 a _ 618 4 
British Aluminium Ord, :; 3. 10 10 H =* ee 
British Insulated Ord. oe oe 12 1 - 9 6.10 
Callenders .. ee ee ee 2 15 if a 1018 2 
ie Pref. .. ee «- 6) 64 17/6 _ 7187 
Castner. Kellner ee ee eo 0 197 23 = 712 9 
Crompton Ord, ee ee « 10 10 13,9 —2- 411 0 
Edison-swan . ee 10 10 12/6 — ~ 
do. do. 6 per cent. Deb. ee 5 5 70 - 7210 
Electric Construction o e 10 10 oa ll 8 6 
Gen. Elec. Pref. .. ee oo «8 64 ist - 746 
do. Ord. oe oo oe 10 10 ly, i 38248 
Henley -* *e oe eo ee 25 15 1 = 10 o 0 
do. 44 Pref... or) oe oe 44 + > 618 6 
ge = oe ee ee 10 0 = _ 
et.- ers see ae oe -_ 8 1 + % 816 4 
Siemens Ord... se se «ce 10 10 1 - 68-9 
Telegraph Con, o- ee ee Pi 20 21 = *6 ll 8 


* Dividends paid free of Income Taz, 









MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, January 28th. 














CHEMICALS, &c. omy a 
a Acid, Oxalio -. a ci on er 14 1d. dec. 
a Ammoniac Sal per ton | #2110 2 
a Ammonia, Muriate (iarge ‘cryetal) ” £92 a 
a Bisulphide of Carbon ” = woe 
‘= Taatiis om one oo ” = aa 
a pper eee eee eee ” | ec. 
a Potash, Chiorate ...  .. -+ per lb, | 8d. ae 
“. ,» Perchlorate ° ” } 0 2d, dee, 
8 Bhelinc potas per ows. 420 es 
; ja phate of Magnesia - per 
a Sulphur, = Flowers 9” = 
a eee ee 99, eee 
a Soda, Chlorate ms ani os per ~ - — 
-» per £1 dec, 
e 8 shin Bea mates’ casks = |. per lb, U- a 
ye &c. 
p Babbitt’s Metal I perton £95%to £800 oa 
c Brass (rolled metal x4 19" basis) per lb. ~< d. ine. 
ce » Tubes (solid drawn)... » | WaZto . dec. 
Sccjprtutsesstnes << © ifs = 
c (80. wn oe ” . dec, 
c » Bars (best se —— +. per ton £124 £6 dee. 
c ” Sheet ... oo aoe ” #121 £6 dec. 
a nc agp i. ” £121 £6 dec 
d » (Blectrolytic) Bars ove ” £30 70/- dec 
a a o Sheets wee ” £143 
' ee a Wire Rods.. 70/- dec 
> = H.C. Wire.. per lb, 1 2d. dec 
f Rod ... ” 
” Sheet ” 
n German Silver Wire ’ 
hk Gutta-percha, fine ... ” 14/- to 16/ 
A india-rubber, fine ” | ees 
i nn 5 (Cleveland Warrants) .. per ton Nom. a 
lis re, galv. _— 8, seem qual ” £50 #4 dec, 
g Lead, Vpnglish Pig . — £15 £1 dec, 
g@ Mercury ... ... od bot. £12 10 to £12 15 i 
e Mica (in original cases) small |. 6d. to 
ew ” » medium., ” 5/- to 
é » ” large ” 12/6 to 25/- & up ay 
p Phosphor Bronze, plain castings ” 1/6 to L/1l er 
Pp Pa » rolled yeas and rods ” 2/5 to 2/8 a 
Pp , rolled strip & _— ” 2/5 to 2/99 
d aiclum Br Bronze Wire .... per lb. 18 cz 
t,inbars  ... oso ” 18 2d. dec. 
f Tin in. Block ( (aglish) “. 7, perton | 4164 0 £165 \2a1 10.4 dee. 
Wire, Nos.1tolé6 ..  .,, perlb. 4/6 8d. inc. 
> White Anti-friction Metals * Jerton| 478 10 £800 co 
Quotations supplied by— 
a G. Boor & James & Shak . 
ce Thos. } Ltd. A wawara 1 Tall & do, 
d gen yy th & Co, 


Wiggins & Sens i Richasa —. & Nephew, Ltd 
? Toate’ ubber, Gutte-Percha and - P. Ormiston & Sons, 
Telegraph Works Co., Li _-—- 

wy, F, Dennis & Co, 





—_—— 





A Novel Electrical Precipitator.—Chemical and Metal- 
lurgical Engineering recently described, under the above heading, 
an installation to deal with the smoke of a battery of 32 McDougall 
roasters at a smelting works. With aremarkably low power input, 
this plant gives recovery of values exceeding 90 per cent. The 
smoke is discharged into a “dust chamber,” which is connected by 
a short length of flue to the main smelter chimney. In the flue 
are corragated iron sheets, suspended from the roof and set parallel 
to the flue walls to act as collecting electrodes. Discharge elec- 
trodes between the plates are formed of gridirons, of small iron 
pipe placed horizontally and hung from supporting beams at the 
ends and middle point. Dusty gas thus passes through an elec- 
trified atmosphere from the dust chamber to the stack. In this 
precipitator there is a very definite selective action on the mixed 
smoke. The firat hoppers collect material high in copper, while 
toward the far end the dust is sufficiently high in lead content for 
its yieldings to be sent to the lead blast-furnace plant. The electrical 
capacity of the apparatus is 50 kVA, and it is able to deal with 
eight or nine tons of dust daily. 


Engineers’ Clnbs.—We are informed by the hon. secre- 
tary of the Provisional Committee of the Engineers’ Club 
(Birmingham), Mr, J. Fearn, A.M.I.M.E. (c/o B.S.A. Co., Ltd.), that 
Sir Alfred Herbert, K.B.E., Mr. Lincoln Chandler (of the Metro- 
politan Carriage Works), and Mr. Donald Hope (chairman of Messrs. 
Henry Hope & Sons, Ltd.) have accepted vice-presidencies of the 
clab. Applications for membership are coming in rapidly, and 


those who wish to have the use of the club directly it is opened 


should apply soon, or they will find themselves on the waiting list. 
We have received from Mr, Fearn a list of members, in which we 
notice many well-known names. The president is Sir Hallewell 
Rogers, J.P., M.P. 

The proposed Engineers’ Club for London was mentioned at the 
informal meeting of the I.E.E., on Monday last, by Mr. G. Layton, 
who urged that the Council should afford encouragement and 
support to the scheme. About 50 gentlemen have already 
to act on the Provisional Committee, including : 
eminent members of the various branches of engineering. 
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THE PHYSICAL SOCIETY’S EXHIBITION. 


(Concluded from page 73). 


Mr. H. W. Soutivan exhibited a selection of interesting 
apparatus and instruments, including Cox’s selenium ampli- 
fier for use in connection with submarine telegraphy, which 
was shown in operation; its novelty should make the appara- 
tus of general interest, although two modified sets have been 
in operation at one of the Pacific Cable Board’s stations for 
some years., The instrument is used to increase the working 
speeds of submarine cables by amplifying the very attenuated 











7.—DIAGRAM OF 
SELENIUM: CELL. 


Fie. 6—D1acraM ‘or Cox’s Fig. 
SELENIUM AMPLIFIER. 


signals received at high speed sufficiently to operate ordinary 
recording or relaying apparatus. It is illustrated in 
fig. 6. A beam of light from the source L is projected on the 
mirror of the receiving galvanometer G, and thence to a pair 
of selenium cells se,, se,, which are arranged as a pair of 
bridge arms. With the galvanometer at zero, the surface 
of each cell is half light and half dark and the bridge system 


on long cables; the various pairs are connected as a series of 
bridges in parallel, two such pairs being illustrated in hg. 7. 
Rig..8 shows a working cell of 24 pairs of sections, the total 
selenium surface being 4 by 4 in. The terminal bar T .is 
common .to all sections, and thé bars T, and 7, are connected 
respectively to. the right and left-hand: sections of each pair. 
In “the: latest. pattern all three terminal bars are cut im half 
so: that a group of ‘selenium .seetions.may be placed in all 
four bridge arms, a small adjusting slide resistance at’ one 
apex of the bridge is then the-only idle resistance in the 
circuit. . The success of the system is.due to the improved 
‘* plate ’’ .or built-up type. of cell used. It has proved, during 
mere than six years’ continuous working, to be reliable, and 
it does not, appear to deteriorate jf correctly made. Its work- 
ing resistance in the amplifier is. about 1,000 ohms for each 
of the.four groups of sections,.or 4,000 ohms per sq. in. of 
surface. .The inertia is comparatively small, and its effect is 
eliminated from the instrument a by shunting A with an 
inductance. Cells of this type can be made in smaller sizes 
for other purposes and sub-divided or not as required; they 
will respond satisfactorily to telephonic frequencies. ino 
fication is generally adjusted by varying the voltage of the 
Dattery 8; with B=100 volts, L.=100 ¢.p., and the cell placed 
about 15 in. from the g: slvanometer mirror, the energy applied 
to the galvanometer may be amplified ten thousand times in 
the instrument a. An amplification of forty thousand may be 
obtained by making L=500 c.p., B=150 volts, and in some 
cases. sub-dividing the cell further. In ordinary practice in 
submarine telegraphy an amplification of 1,000 to .5,000 is 
usually. sufficient to work a good Morse relay. The high 
amplification has enabled a simple and accurate method of 
correcting for earth currents and other causes of zero varia- 
tion to be applied. An auxiliary relay in the selenium-bridge 
circuit controls a motor-driven. rheostat which adjusts the 
balance of this bridge circuit so as to compensate for any 
zero variation in the system whether due to earth currents 
or other causes. 

The novel single-valve amplifying receiver for extra wide 
wave-length range (600 to 20,000 metres) was shown for the 
first time: at the exhibition. The set is self-contained, the 
aerial and earth leads being brought direct to it; the only 
apparatus required external to the set are the 4-volt accumu- 
lators, 50-volt anode dry battery, and a pair of high resistance 
telephones. Single-circuit tuning is employed, the inductance 
being’ a. continuously variable multi-coil variometer, fig. 9, 
in which an exceedingly high range of mutual inductance varia- 
tion is obtained. The coils of the variometer are very flat 














Fic. 8.—Setenrum CELL. 


is balanced. Deflections of the galvanometer by received 
signals cause corresponding variations in the position of the 
light area on the cells and large corresponding changes in 
the relative resistance of the cells, thus actuating the instru- 
ment A, which may be a recorder of any desired type. In 
practice a large number of very narrow cells or sections of 
a cell is used, these being arranged in pairs with one “ bar ”’ 
of light to each pair, so as to make full use of the very small 
galvanometer deflections obtained when working at high speed 
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Fic. 9.—VaRIABLE MU@TI-COIL VARIOMETER. Fia. 











10.—YARDOMETER. 


and are embeded in insulating disks. one of which b,, may 
be rotated between the other two D, and b,. This arrange- 
ment gives an evenness of scale throughout the whole 180 deg. 
of movement. An indnetance range of from 3,500 to 50,000 
microhenries is obtained on the long wave-length scale, whilst 
a two-position multi-functioning switch s alters the internal 
variometer connections to obtain a short wave-length induci- 
ance range of from 200 to 3,500 microhenries. An inductance 
ratio of 250 to 1 is thus obtained throughout the range of the 
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Fie. 11.—HeTeropyne WavVeMETER DIAGRAM. 


Fig. 12.—YarRDOMETER CONNECTIONS. 


3.—YARDOMETER FAULT LocaTorR 
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instrument. The variometer is used in conjunction with an 
adjustable bank of fixed condensers which may be placed 
either in series or in parallel with the variometer by means 
of a series-parallel switch giving the wave-length range stated 
above. ‘he variometer is also fitted with a set of reaction 
windings which are embedded in the disk D,, and rotated 
relatively to the main inductance on a spindle concentric with 
the spindle of the latter, the two operating handles u, and H, 
being conveniently placed one above the other. The mutual 
inductance between the variometer coils and the reaction coils 
(the latter being also changed by the long-short wave switch 
8) may be adjusted to such values as will produce self-oscilla- 
tion of any frequency corresponding to wave-lengths between 
600 and 2,000 metres. The whole of the moving system is 
supported in upper and lower bearings carried by a frame- 
work F of rigid construction, which also supports the fixed 
system. Connection is made to all moving units through 
contact rings and fingers c. 

A continuous-wave wavemeter with a range of from 600 to 
6,000 metres, which can be used also as a plain oscillation 
generator for use in the separate heterodyne method of c.w. 
reception, was also exhibited for the first time. ‘The circuit 
used is shown in fig. 10, the oscillatory circuit consisting of 
the variable air condenser c and the two variometers vV,, V,, 
the circuit being closed to high-frequency oscillations by the 
fixed capacity C, of a sufficiently large value not to appreciably 
affect its natural frequency. 

A new instrument called the ‘‘ Yardometer,”’ embodying a 
number of novel features, has just been designed by Messrs. 
Callender’s Cable & Construction Co., Ltd., and Mr. W. E. 
Benson, for directly indicating the length of cable on a drum 
or coil without unwinding and passing it through a lineal 
measuring machine; the instrument has been specially de- 
signed to enable a person without any skill or technical know- 
ledge to measure unknown lengths of cable by a simple 
mechanical operation. The instrument can also be used as 
a fault locator, and the approximate position of a fault in a 
drum of cable, or in a coil, can be located by a simple calcula- 
tion. The instrument (fig. 11) comprises a handle for rotating 
a cylinder, on which the scale is marked in yards, a number 
of balancing resistances corresponding to 110 yards at 60 deg. 
¥. of all the C.M.A. sizes from 1/.036 to 19/.064, and an 
indicating galvanometer and a key. In order to test a length 
of cable, say, 7/.044, the balancing coil marked with this 
gauge is plugged in, the handle rotated, and the key momen- 
tarily depressed until the galvanometer pointer is stationary, 
when the correct length in yards is read off on the scale 
through the window in the front. The whole operation can be 
carried out in a few seconds, as the galvanometer, being a 
central-zero instrument, enables the operator to determine 
in which direction the handle should be turned. ‘The prin- 
ciple on which the instrument is designed is that of the well- 
known Wheatstone bridge, and is explained in fig. 12 where 
A is any one of a number of resistances corresponding to 
various standard sizes of vable which can be plugged in to 
balance the cable under test; B is the cable under test, c, Da 
slide wire of 1,000 actual inches in length wound on a drum 
with a contact maker E£ working on a threaded rod operated 
through gearing from the handle by which the drum is 
rotated; G is a sensitive indicating galvanometer, and k,, K, 
are battery and galvanometer keys operated by the same 
knob. The correct length of cable is indicated on the dial 
when the ratio of B/A=the ratio ce/pe, this condition 
being shown by the needle of the galvanometer remaining 
stationary when the key is depressed. Fig. 13 shows the 
operation of the instrument when used as a fault locator. 
Suppose a fault exists at F. The length of cable is first 
measured on the machine as previously explained, then by 
means of a 2-way switch s, the contact with the switch is 
changed from L to F; the handle is then rotated until the 
needle is at rest, when the actual distance from D in yards 
=2(L+110)/(2+110), where z=observed distance and L=length 
of the cable in yards. For example, suppose the faulty cable 
is 220 yards long and that with the switch on Fr the 
balance is obtained at 80 yards, then the actual distance of 
the fault=80(220+110)/(80+110)=139 yards. The instrument 
will be found particularly useful for locating faults in cables 
lying in water in the test tanks, and which have no metallic 
sheath. The incorporation of the simple 2-way switch in the 
instrument, where the terminal is connected to the water 
tank, is original, and effects a great saving of labour. 


Messrs. Extiotr Bros. (Lonpon), Ltp., exhibited a large 
selection of apparatus and instruments, including small d.c. 
motors for driving Wheatstone and Baudot telegraph appare- 
tus; portable multiple-range current transformers for use with 
dynamometer ammeters and wattmeters, which had practically 
straight-line ratios and negligible phase angle. They were 
fitted with self-contained non-detachable  short-circuiting 
switches for the secondary windings whereby the instrument 
under test can be detached and the transformer still left in 
circuit without danger of overheating or damage to its in- 
sulation; transformers of this type are made for all working 
pressures up to 20,000 V. A special feature of the direct- 
reading potentiometer was the high insulation obtained by the 
enclosure of all current-carrying parts. The electrical revolu- 
tion indicator consisted of a shielded magneto generator and 
liquid damped indicating instrument, and was specially de- 
signed for use on aircraft; the age is arranged for work- 
ing one or more instruments. e portable speed recorder 
comprised a recording voltmeter and magneto generator, speci- 


ally adapted for recording either more or less uniform speeds, 
or for obtaining acceleration curves where the speed varies at 
a very rapid rate. Other instruments shown included G.P.O. 
detectors, galvanometers, and the latest patterns of K.B.L. and 
“Century ”’ testing sets, &c. 


Tue Dusitier ConDENSER Co., Lib., exhibited a number 
of condensers, including suitable types for use in connection 
with wireless telegraphy, power tactor correction, and the 
protection of h.p. lines from the effect of lightning and 
surges. 


Tue Lea Recorper Co., Lrp., had on view the instrument 
portion only of its well-known indicating, recording, and 
integrating machine for measuring the flow of water over V 
notches, or rectangular weirs, and various sketches illustrating 
the application of the device. 


Tue Iaranic ExectricaL Co., Lrp.—-This exhibit consisted 
of an example of the now well-known ‘‘ Leesona ’’ coil-wind- 
ing machine which it is claimed will produce coils of “ virtu- 
ally indestructible solidity and invulnerable insulation,’’ and 
capable of withstanding severe working conditions. The 
machines are made by the Universal Winding Co., the 
Igranic Co. being the sole supplier in the United Kingdom 
and British Colonies and Dominions. 


Messrs. GAMBRELL Bros., Lrp., showed an ‘‘ emotometer ” 
in use, together with a number of photographic records. This 
exceedingly interesting instrument was devised by Prof. 
Waller for the purpose of measuring a person’s nervous 
response. In addition the firm showed a wide range of re- 
sistance boxes and bridges, potentiometers, galvanometers, 
measuring instruments, and accessories; also portable and 
wall type temperature indicators incorporating platinum 
couples fitted with Onwood’s cold junction compensators. 
The cheapness of the firm’s products, which is rendered pos- 
sible by quantity production, makes them especially suitable 
for educational purposes; and it should be borne in mind that 
reduction in cost is not achieved at the expense of good 
accuracy. 





THE IMPORT TRADE OF INDIA, 


Tue following statistics of the imports of electrical and similar 
goods into British India in the year ended March 3lst, 1919, 
are taken from the recently-issued official trade returns, details 
for the year ended March 31st, 1918, being added for purposes 
of comparison, with notes of any increases and decreases. 


1917-18 1918-19 Inc. or dec. 
£ £ £ 





Copper wire, excluding telegraph and telephone wire :— 


Total = cwt. 8,267 11,288 + 2,971 
£ 77,000 88,000 +11,000 
From United Kingdom cwt. 444 502 + 68 
£ 4,000 4000 — 
Japan * cwt. 7,700 8,200 + 600 
£ 72,000 68,000 — 4,000 
Iron wire— 
Total Pe tons 7,600 7,400 — 20 
£ 343,000 341,000 — 2,000 
From United Kingdom tons 660 270 — 390 
> ©6©.28,600 12,000 —16,600 
» Japan a oes tons 1,100 1400 + 300 
£ 69,000 (77,000 + 8,000 
United States... tons 5,500 5,300 — 20 
£ 221,000 228,700 + 7,700 
Electrical generators.— 
Total iis a, 5,000 15,000 +10,000 
From United Kingdom oe 4,000 600 — 3,400 
United States 500 =14,000 +13,500 
Electric motors— 
Total sa ‘a 47,000 77,000 +30,000 
From United Kingdom gis 8,000 25,000 — 3,000 
United States... ed .8,000 50,000 +32,000 
Other electric machinery— 
Total a3 mo 141,000 168,000 +27,000 
From United Kingdom act 92,000 108,000 +16,000 
United States... ous 36,000 43,000 + 7,000 
Italy a2 Port aie 8,000 12,000 + 4,000 
Mining machinery— 
Total m2 .. £ 36,000 73,000 +37,000 
From United Kingdom 17,000 9,000 — 8,000 
,» United States ... sade 14,000 61,000 +47,000 
Electric fans and parts thereof— 
Total ee os 141,000 179,000 +38,000 
From United Kingdom sii 13,000 15,000 + 2,000 
»  Ltaly xa En ue 49,000 68,000 +19,000 
» United States s 74,000 89,000 +15,000 
Electric lamps and parts thereof— 
Total oe a 127,000 173,000 +46,000 
From United Kingdom 46,000 62,000 + 6,000 
» Holland ... al 40,000 71,000 +31,000 
» Japan we 29,000 31,000 + 2, 
+» United States 10,000 11,000 +1, 
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_? —— Inc. or Y 
Electrical wires and cables— 


_ Total ade om 217,000 242,000 +25,000 
From United Kingdom ee 42,000 33,000 — 9,000 
» Japan i * aa 167,000 183,000 +16,000 
» United States 4,000 20,000 +16,000 
Other exectrical instruments, éc.— 
Total i 301,000 361,000 +60,000 
From United Kingdom 153,000 158,000 + 5,000 
» Japan ne pa 81,000 62,000 -—19,000 
» United States 43,000 105,000 +62,000 
» Holland ... ‘iy 14,000 17,000 + 3,000 
Telegraphs, materials for construction and accessories— 
Total i 6,000 4,000 — 2,000 
From United Kingdom 6,000 3,000 — 3,000 
Talephones, materials for construction and accessories— 
Total ies esd 13,000 17,000 + 4,000 
From United Kingdom 6,000 3,000 — 3,000 
» Sweden ... # ei 5,000 6,000 + 1,000 
» United States ... ig 1,000 6,000 + 5,000 
In addition to the foregoing, the following were imported as 
Government stores :— 
Machinery and millwork— 
Total mS a 177,000 255,000 +78,000 
From United Kingdom os 172,000 244,000 +72,000 
Telegraph material— 
_ Total ian ee 150,000 142,000 — 8,000 
From United Kingdom de 149,000 141,000 — 8,000 
Instruments and apparatus— 
_ Total eo os 324,000 306,000 -—18,000 
From United Kingdom ~ 321,000 305,000 -—16,000 








EXTRA-HIGH-TENSION DISTRIBUTION BY 
UNDERGROUND CABLE. 


DISCUSSION AT MANCHESTER. 


At Manchester, on January llth, Mr. R. O. Kapp’s paper on 
the above subject, which was abstracted in our issue of 
December 17th, was discussed before the Norta-WESTERN 
Centre of the INsTITUTION OF ELECTRICAL ENGINEERS. 

Mr. Watson, referring to Mr. Kapp’s suggestion that in 
the past the cost of distributing systems had been compara- 
tively small, differed, because in the majority of undertakings, 
at any rate, the cost of 1.t. distributing networks already in 
use was as a rule very nearly half the total capital 
employed. If in the past h.p. transmission had been used 
to a larger extent, speaking generally, the cost on the dis- 
tributing and transmission side would have-been appreciably 
lower than it stood in the. books of most undertakings to-day. 
Mr. Kapp mixed up the two important matters of transmis- 
sion and distribution; there was really a very clear line of 
demarcation between the two, as the terms were used, but his 
transmission meant a straight through transmission from point 
to point with a distribution centre at the end of it or situated 
at a certain point on its length; therefore, what Mr. Kapp 
in several instances called distribution was really a main 
transmission line. The speaker disagreed with Mr. Kapp’s 
figure of £4 per kVA of peak load, which was much too 
small, especially in view of the fact that he included in that 
cost the switchgear and the transformers which might be used 
for distribution purposes at the different points. At any rate, 
at the present prices of cables and of labour for hoine. 
the cost must come out at a somewhat higher figure than 
that. The author spoke of distributing 40,000 kW over only 
5 square miles. That represented an exceedingly brisk demand 
in a very small ares, which only extended apparently a 
maximum distance from the generating station of about a 
mile and a quarter. He could not agree with the statement 
that ‘‘ On the other hand, overhead line work is not as cheap 
as cables when small quantities of power have to be dis- 
tributed to isolated points of a complicated network,’’ nor 
with the remark that “‘In the author’s opinion it is very 
doubtful indeed if engineers will decide in future schemes 
that the advantages of cable protective gear are great enough 
to justify its cost." Much could be said for the herring-bone 
type of lay-out, particularly in the early development of an 
undertaking ; in fact, the speaker did not think they could 
develop with any system other than a herring-bone type. 
The cost of point-to-point transmission with no tappings on 
the way or on the sides would be prohibitive. As time went 
on the herring-bone system would become a big system, and 
be connected up to the larger and more important main 
transmission lines, which by that time would have been con- 
structed as developments occurred. The ring-main system 
was an ideal system to adopt when it was possible to do so on 
commercial grounds; but it was not every district which was 
80 constructed geographically as to make a ring main system 
the ides] one, or even the less costly. In such a case it 
would be better to construct a duplicate main system, because, 
although as far as the cables themselves were concerned, they 











were duplicated, there was only one cost for excavation and 
one cost for reinstatement which, under the present-day scale 
of costs amounted to a considerable percentage of the total 
cost involved. On a ring main it was very desirable that the 
cross-section of the copper should be the same between the 
various inter-connected points, because under certain con- 
ditions they might be called upon to transmit practically the 
full power of one of the main feeders going out to that ring 
main from the generating station; and it was, therefore, 
essential that the cross-section of the copper should be of the 
same size as the individual cables coming up from the station. 

Mr. WuuiaMs, in the absence of Mr. Romero, read his 
notes for him, in which the chief criticism was that the 
author only considered capital costs and disregarded losses 
altogether. He defended that attitude by stating that for 
the purpose of the rough generalisations dealt with, feeder 
losses were too small to need considering, which was a most 
misleading statement. The I°R losses in a U.2 sq. in., 3-core 
armoured cable laid direct and loaded at 250 amperes per 
core, which was well below the temperature limit.of the 
cable, amounted to about 47 units per hour per mile at work- 
ing temperature. With a load curve giving losses equal to 
25 per cent. of the losses at 100 per cent. load factor, the 
annual value of these losses at U.9d. per unit would be £356. 
‘the capital charges per mile per annum on a 6,6UU-volt cable 
of that size laid and joimted were about £270, or actually 
much less than the value of the losses. ‘Lhose were tair 
average figures, but they could be modiltied widely without 
making the value of the losses in the least negligibie as com- 
pared with the capital charges on the cable. eduction of 
losses should never be lost sight of when stand-by feeders were 
under consideration. ln a properly designed system stand-by 
feeders would generally go a considerable way towards paying 
their own capital charges by reducing 1*R losses, and in many 
cases (at pressures up to 6,600 volts at any rate) they would 
efiect a net over-all economy as well as provide a stand-by. 
‘Lhe points he emphasised were that at 6,600 volts the most 
economical loading was often well below the temperature 
limit; 1¢ was unwise and unsafe to run very near the tempera- 
ture limit, and that the extra cost of running well below it 
was not very great. In comparing 33,000 and 6,60U-volt trans- 
mission by capital cost alone, the author was doing an injustice 
to the 43,UUU-volt transmission, as for the same current density 
the losses at 33,0UU volts were only one-fifth of the losses at 
6,600 volts, whereas the capital cost was one-third. The 
author’s temperature rise curves were ingenious, but the 
speaker thought most engineers would prefer to have sufficient 
copper to make it unnecessary for them to watch their cables 
so very closely. The capital cost of distribution, £4 per kVA 
of peak load, appeared to be extremely high for such a con- 
centrated area as 5 square miles. 

Mr. Rapcuirre thought the paper contained much that was 
distinctly dubious, in so far as it related to purely hypothetical 
cases. ‘Ihe speaker was startled at the point made with regard 
to the centre of gravity of the load. It was rather a quibble. 
Perhaps in some of the hypothetical towns which had length 
without breadth it might apply; in an ordinary town, with 
a reasonably symmetrical lay-out, one need not worry about 
the academic distinction between the centre of gravity of the 
load and the centre which gave the minimum heating. The 
new equivalent to the centre of gravity which was based upon 
heating, apparently ignored losses entirely. He congratulated 
Mr. Kapp on his eeteene arrangement of transformer taps, 
which was a valuable scheme, giving an enormous range ol 
voltage with a comparatively sma!l number of taps. Generally 
he was in agreement with him on the question of changing 
voltages. The exceedingly short distance at which it paid 
to change over from one voltage to another was surprising. 
Another aspect of that matter would become important in 
the future. In large cities the load was becoming much more 
dense, and the cost of cables increased not so much owing 
to the increase in the cost of the cables themselves as to the 
increase in the cost of laying them. It might be desirable to 
consider increasing the pressure on existing feeders. Feeders 
that had been laid for 6,600 volts would undoubtedly be quite 
safe for a very much higher pressure. Probably another 
transformer step would not involve a cost in excess of that 
involved by the laying of additional |.t. feeders. It was 

leasant tdhear a good word for the cable sometimes, and 

r. Kapp’s remarks on protective gear were distinctly refresh- 
=e Some of the papers they had had recently on that 
subject were disconcerting. A herring-bone system with a 
number of taps on the cable was very bad, but a system 
which was practically the same thing, in which the cable was 
looped in and out of sub-stations, was quite legitimate, and 
camparatively easy to control. Ring mains had served a very 
useful purpose in scattered districts, but they were rather 
overrated for cities or dense areas. The distribution of the 
future would be, as the author suggested, some combination 
of the star and link system for the primary transmission, 
then a secondary star-and-link system, and, lastly, probably 
some sort of simple radiating system. It was not to bo ex- 
pected that every consumer on a h.t. system could have a 
duplicate supply any more than he could on an ordinary lL.t. 
system, but all the important mains of the primary trans- 
mission would certainly have to admit of alternative routes 
in case of breakdown. Main feeders must not be tapped, 
but most engineers would question the desirability of reducing 

cross section on ring mains. One result of the author's 
remarkable curve, No. 8, was that it led to the selection of 
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0.075 sq. in. as the maximum size ofa 6,600-volt cable; in 
Manchester they had miles of 0.25 and 0.3 cable on 6,600 volts, 
and they also had cables of similar size in operation’on 33, 000 
volts.- Who was right? ‘The heating theoretically seemed to 
be quite permissible, but nothing was stated about the data 
on which they were based as regarded permissible heat, cur- 
rent density, and so on, or whether they were equally applic- 
able to 6,600 and 33,000" volts. ‘he maximum temperature was 
not necessarily the same in the case of both cables, neither was 
4 begewoar to depend upon the same factors; ‘that was to 

, the limits were not governed by the same considerations. 
He "could hardly agree that it was a suitable occupation for 
the switchman to dabble with those curves and tracings; he 
had far more important duties to perform. But something 
of that sort might ultimately become one of the duties of an 
operator upon a large system who, for want of a better term, 
he called ** load controller.” 

Mr. J. B. Paumer agreed that ‘* voltage drop on the e.h.t. 
system is always so small that it need not govern the lay-out 
as it does in the case of |.t. systems. In the case of e.h.t. 
cables, heating and not voltage drop is always the determining 
factor,’’ but in the case of a power station supplying, not a 
town, but a group of towns, trom a distance for which the 
voltage was just about the limit, that paragraph might be 
misleading, because undoubtedly the voltage drop might be 
very embarrassing indeed. He actually knew of one case 
where it was so. There were most remarkable differences of 
Opinion upon what constituted average circumstances. It 
seemed that the expense one would be put to for stand-by 
plant would be enormously increased were it not for the fact 
that protective gear was necessary to cut out a faulty section 
and a tauity section only. 

Mr. Kapp, in his reply to the discussion, said that his figure 
of £4 per kVA was probably too low; he took two limits, think- 
ing that the truth would be somewhere between those limits. 
tn most cases where one had to distribute electricity at, a 
6,600 volts to fairly small industrial consumers, the fixed 
charges on overhead lines were so high that there ‘would be a 
limit to the size of the individual load. ‘lhere were: quite a 
lot of cases where there was a reason for protective or detec- 
tive gear, but in the majority of cases he would rather expend 
the money upon better and extra insulation upon the cables. 
With regard to the 0.075 cable being too small, he did not 
know what current density was being worked to in Man- 
chester, but they had to’work to much larger densities in 
manufacturing than they did some years ago. According 
to the figures he got from manufacturers a 0.075 cable could 
safely take a load now for which ten, or even five years ago, 
they would have used a much heavier cross-section. If the 
Manchester cables were put down at the present date, the 
mains engineer would probably have a smaller section. With 
regard to the point that if they wanted to transmit 40,000 kW 
a U.075 sq. in. cable would involve a very large number of 

cables, the 0.075 cable he had in mind was for a case of. distri- 
vation, in which they would only have two or three, or perhaps 
four, parallel feeders, and in each case they would want a 
stand-by feeder. If they connected up to a very large works 
and had five, six, or more parallel feeders, one stand-by was 
a small proportion of the whole lot, then it was best to make 
each of them of a larger cross-section. The suggestion that 
the economic section of cable was often below the safe current 
density had been made in other places where the paper had 
been read, and it had been said that Kelvin’s law gave a 
current density for a 6,000-volt-cable which was lower than 
the safe current density, but he could not agree at all; there 
must be some misapprehension about how one should apply 
Kelvin’s law to those cases of distribution. When Kelvin 
devised that law he had in mind the laying of one cable, and 
the problem was to determine the best cross-section of copper 
for that one cable. At the present day their cross-section of 
copper was fixed; generally it was a case of laying extension 
feeders. They were going to make them of the same cross- 
section as the existing feeders; therefore, the ‘whole of the 
cost of the cable, plus the cost of laying and making good 
the ground, and everything else involved, varied as the cross- 
section; and the capital charges on all those mugt be equated 
to the losses to give the economical current dengty. In those 
cases it would be found that for the 6,600-y cable the 
density given by Kelvin’s law was always very Much in excess 
of the safe current density for heating. The position of the 
economical site of the power house was given by Carrothers’s 
method, even if they took account of the losses; in fact they 
could add the cost of the losses to the capital charges, and 
the economical position would still be given by Carrothers’s 
method. 





Discussion aT BIRMINGHAM. 

The. paper was also discussed before the Sout MIDLAND 
Centre at Birmingham on January 12th. 

Major A. M. TaYLor questioned the author’s diagram which 
showed that at a distance of five miles from the generating 
station the cost of a 6,600-volt system would be the same as 
that of a 33,000-volt system, and gave particulars of a case 
which had been worked out in Birmingham. A sub-station 
with a present demand of 6,000 kVA was fed by three 0:15 
sq. in. trunk feeders working at 1,500 amperes per sq. in. It 
was desired to double the voltage on those franks on account 
of voltage drop; the question to be considered was whether 
it was best to put in three additional cables or to introduce 
step-up and step-down transformers and transmit the whole 


12,000 kW over the three existing mains. The result of the 
investigation was that on a two-mile transmission there would 
be an annual loss of £0.16 per kVA, on a three-mile trans- 
mission a gain of £0.16 per kVA, and on a five-mile transmis- 
sion a gain of £0.80 per kVA. "Some mains were as long as 
the latter, and in such a case the gain per annum would 


be about'£30,000 on the total quantity of power which it was 


contemplated to transmit. 

Mr. W. Brew said that some of the author’s diagrams 
appeared to assume that the total cost of cable per unit of 
length was proportional to the sectional area of the copper. 
That assumption would only be approximately correct in ‘the 
case of the largest cables, and took no account of the cost 
of trenching and reinstatement. When it was remémbered 
that for medium and small e.h.t. cables laid singly the cost 
of trenching and reinstatement approached a figure nearly 
double that of the cable itself, it would be evident that the 
form of the diagrams referred to would require to be modified. 

Mr. W. E. Groves observed that it was not’ possible to 
foresee the conditions that would arise during the development 
of a large supply scheme and, unfortunately, networks had 
to be planned a long time before the anticipated demand was 
realised. In. the interval unexpected loads might turn up, 
and it was necessary, therefore, to adopt a step-by-step policy 
of planning. At the same time the design had to be based 
with some ultimate lay-out in view, and the present paper 
was, therefore, of great interest though limited in its applica- 
tion. The speaker agreed with the author’s comments on 
the reliability of cables, and also that heavy outlays on pilot 
protection systems for distribution networks on a large scale 
were difficult to justify. 

Mr. W. WiLson mentioned that his own experience in e.h.t. 
transmission had been solely with overhead systems. In those 
there was a well-uefined relation between length of transmis- 
sion and voltage, resulting in the rate of about 1,000 volts 
per mile. 








THE ELECTRICAL CONTRACTORS’ 
ASSOCIATION (INC.). 


ANNUAL DINNER 

On January 19th the annual dinner of the Electrical Con- 
tractors’ Association (Inc.), the N.E.C.T.A., Ltd., and the 
National Federated Electrical Association was held at the 
Connaught Rooms; the president, Mr. P. Collinson, was in 
the chair, and amongst the guests were Messrs. Ll. B. Atkin- 
son, R. f'weedy Smith, A. Albrecht, P. F. Rowell, J. Y. 
Fletcher, J. W. Beauchamp, Col. H. M. Leaf, Major H. 
Rie hardson, Messrs. H. G. Purchase, M.P., H. Hirst, C. H. 
W ordingham, E. C. Wansbrough, A. ©. Gramb, L. ’Gaster, 
F. B. O. Hawes, and A. G. Beaver. 

After the toast of ‘‘The King’”’ had been duly honoured, 
Mr. H. Hirst proposed ** The Allied Associations and Honorary 
Officials.’” He claimed that no one had done more than he 
to establish the contracting industry on a sound basis; in 
other countries installation work was carried out by. the large 
manufacturing firms or companies owned and controlled by 
them, and in this country in the early days the same con- 
dition had obtained. When, in 1886, he proposed to start a 
business for the supply of electrical apparatus, he was laughed 
at. His first catalogue of 1886 was designed to help the big 
firms, which had found that contracting did not fit in with 
their business, and sublet the contracts to their foremen, who 
were the first contractors. The big firms boycotted him be- 
cause he gave away too many “ secrets’’ in the shape of 
hints for wiremen. All his life he had devoted attention to 
the contractors, whose wants he supplied, and when they 
formed an association he took the keenest interest in it, 
considering that by that step they had elevated their status. 
He urged that further progress should be made in that direc- 
tion with a view to promoting efficiency, and cited a bad 
lay-out as an example of the harm done to the industry. by 
an inefficient contractor. In Germany and the United States, 
he said, the producer imposed his will on the consumer; here 
the consumer’s views prevailed, with unfortunate results. 
The contractor was the link between the manufacturer and 
the consumer, and should study the problems that were met 
with in the vast field of domestic applications of electricity 
that was opening before the industry. 

Responding, the CHAIRMAN thanked Mr. Hirst for his 
‘* scathing remarks,’’ and said that the most important matte: 
before the Electrical Contractors’ Association was the question 
of registration or licensing of contractors; the time had come 
when the type of contractor to which Mr. Hirst had alluded 
should be eliminated from the trade, and the unskilled man 
prevented from setting up in business. The Board of Trade 
would not accept the proposed scheme, but sooner or late! 
they hoped to gain their end. The E.C.A. was also dealing 
with the training of apprentices; committees had been formed 
in all the large towns to supervise their training, and to make 
arrangements with the local education authorities for classes, 
with a view to turning out a man much in advance of the 
present operative. The question of municipal trading ha: 
received their attention, and they hoped soon to get into 
closer touch with the municipal = and ‘to arrive at 
an understanding with regard te their respective spheres. 
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The N.E.C.T.A., which was formed to enter into trading agree- 
ments with manufacturers, had not made the progress that 
was anticipated, but their agreement with the Cable Makers’ 
Association had operated most satisfactorily; there was not 
a single case of unfair trading in the past year. Such an 
agreement was of. mutual benefit, tending to keep the foreigner 
out of our market. ‘to-day, assisted by the high rate of 
exchange and the low cost of living, the German manufacturer 
was in a good position to attack the British market; the 
samples were here already, and the goods would follow. The 
National Federated Electrical Association was formed to 
settle wages with employés; other sections of the industry 
thought they were paying excessive rates, but they were a 
smali body, under great pressure. They contemplated linking 
up with the Engineering Employers’ Association, with whose 
guidance they hoped their future settlements would not be 
so much open to criticism. ‘They could readily come to an 
understanding with the Electrical Wholesalers’ Federation, 
and the Electrical Development Association might play a great 
part in the future of the industry. More linking up of Asso- 
ciations was desirable, to remove friction and avoid loss of 
energy. 

Mr. H. G. Purcuase, M.P., also responded, laying stress on 
the importance of efliciency, and claiming that in the exercise 
of scientific imagination this country excelled the United 
States and Germany. 

Mr. H. J. Cass, proposing “‘ The Guests’”’ (LE.E. and 
kindred Associations), said that contractors often did not 
attach sufficient importance to membership of the Institution. 
The old views of the Institution were dispelled; it was a body 
which looked after the interests of the whole industry, every 
section of which was represented on the Council and com- 
mittees, and at its meetings they met engineers and manu- 
facturers on common ground. As a member of the Council, 
he knew that the contractors were welcomed and regarded as 
tellow engineers, and theireadvice was sought in all matters 
in which they could afford assistance. The contractors had 
not always seen eye to eye with the I.M.E.A., but really their 
interests were identical, and they ought to make common 
cause in the future. The Cable Makers’ Association worked 
in harmony with them, not only for financial benefits, but for 
the general interests of the industry, and their joint com- 
mittee provided for the exchange of views and promoted good 
feeling. The Electrical Development Association was one of 
the great powers of the near future, and ought to be sup- 
ported by every branch of the industry. The Electrical Trades 
Benevolent Institution was doing an enormous amount ot good, 
and the Illuminating Engineers’ Society’s work was of great 
benefit to contractors. 

Mr. Lu. B. ATKINSON, responding, emphasised the import- 
ance of combination in industry, and complimented those who 
had developed the Association out of so widely scattered a 
body as the contractors. The Association had already im- 
mensely raised the status of the industry, and he aiu not 
agree with Mr. Hirst as to the technical ability of the con- 
tractors, many of whom, to his knowledge, had nothing to 
learn about their business. The trading agreement with the 
Cable Makers’ Association, which had been made in the face 
of great difficulties, was not only useful to the contractors by 
standardising their position, but had been. valuable to the 
cable makers in classifying their customers. On the whole, 
its advantages had been enormous. Other associations which 
did not make the same experiment were lacking in progres- 
siveness. The Institution of Electrical Engineers was a power- 
ful instrument for the good of the industgy; it was the largest 
institution in the country, and in enterprise and ability second 
to none. The Cable Makers’ Association, which had existed 
for 24 years, had aroused the deepest hostility in the early 
days, but that feeling had passed, and in his person the I.E.E. 
had recognised its merits. 

Major H. RicHarpson, president of the I.M.E.A., also re- 
sponded, and on behalf of his Association, said that the desire 
for co-operation was never before so real and earnest. Ex- 
perience had taught them the value of tolerance; to-day the 
electrical industry had the world at its feet, and they were 
all entitled to participate in the good times that were coming. 
The time had come for the amalgamation of many bodies with 
closely similar objects, to the advantage of all parties, including 
the customer. The I.M.E.A. was on the verge of holding im- 
portant conferences with the E.C.A., and would come to them 
determined to seek a happy outcome from the negotiations. 
rhe domestic heating and cooking load was going to be a 
very big thing, and was‘starting. already. The I.M.E.A: was 
considering the all-important question of tariffs; personally, 
he was wedded to the fixed charge plus the smallest possible 
running charge. A really cheap price was essential. The tariff 
should be reduced to the simplest terms, which could be 
understood by the man in the street; mathematical accuracy 
was out of place in quoting-to the consumer. 

Mr. W. R. Rawtines proposed ‘‘ The Electrical Trades 
Benevolent Institution,” which he thought had not been 
adequately supported by contractors; they should help to make 
the home they were going toa ‘little more.comfortable.- ‘i‘hey 
could not foresee the future, and they would be surprised if 


they knew the positions that-had been occupied by the people 


who came to them for help. 

Mr. J. Y. Fuercuer, in reply, said the contractors had sup- 
ported the Institution, but the fund could not do what it 
should do; the industry was big enough to carry its own 
casualties, and a very energetic and concerted effort would be 









made later in the year, to put the fund on the broad basis 
which it should possess. It could deal with current needs, 
but would have to face much heavier calls in the near future. 
He looked forward to a generous response to the campaign, 
and laid stress on many small subscriptions in preference 
to a few large ones. The Institution, perhaps, had not 
advertised itself sufficiently, had not yet made an adequate 
appeal to the industry. He concluded with special thanks to 
the electrical Press for its generous assistance to the In- 
stitution. 

Mr. W. Cross proposed ‘‘ The Chairman,” one of the oldest 
members of the Association, and one of the founders of the 
Bradford branch, past chairman of the Northern Section, and 
a member of Council for many years. The toast was accorded 
musical honours, and in responding, Mr. CouLinson referred 
to his retirement from business due to ill-health, and his 
approaching retirement from the office of president. Often 
it seemed that they were working hard and not making 
progress; but looking back over a period of years, he saw 
that they had made progress, and established the contracting 
industry on the footing of a trade in itself. 

A musical entertainment was provided under the direction 
of Mr. E. L. Halford, F.R.C.O., and the function as a whole 
was regarded as an exceptionally successful and enjoyable one. 








ELECTRONS, 
By SIR WILLIAM BRAGG, K.B.E., F.R.S. 


(The twelfth Kelvin Lecture, delivered before Tae INSTITUTION 
oF ELECTRICAL ENGINEERS.) 


Ir is at the wish of your Council that I am speaking to you 
this evening on the subject of electrons. 

Without this explanation you may well be amazed at my 

attempt to deal with so large a subject, on which Sir Oliver 
Lodge and others have spoken to you on many diflerent 
occasions. But, of course, I set myself certain limits, and 
propose to speak mainly on two lines of recent research, 
referring to the part played by the electron in radiation pro- 
cesses and to the part it plays in atomic structure. And trst, 
—_ your permission, | will put in a background of general 
acts. ’ 
In recent years the results of experimental research on 
the properties of electrons have accumulated with startling 
rapidity. As knowledge grows, the importance of the part 
played by the electron in the mechanics of the*world becomes 
even clearer. ‘here are all the right signs that progress is 
being made along a road that really leads somewhere; we 
are continually finding that, through some electron action, 
phenomena are linked together between which we had hitherto 
seen no connection. Precision is given to our views; we find 
ourselves able to express, quantitively and with confidence, 
laws and relations which have been matters of vague surmise. 
Every experiment that is finished suggests others that are 
promising. The whole world of experimental physics is full 
of new life, and of the consciousness that after a period of 
hesitation the tide of discovery is sweeping on again. I hope 
I may be allowed to claim that when an advance is made in 
the realm of physics all other natural sciences feel the impulse 
sooner or later. 

While knowledge grows by experiment, theory is also busy. 
The attempts to co-ordinate the new discoveries are of singular 
interest because of their daring, their width, and their 
strength ; because they are so often fruitful in prediction; and, 
not least, perhaps, because they seem so often to be irrecon- 
cilable with each other. 

Altogether, then, a lengthy course of lectures might’ well 
be devoted to the subject of electrons, as indeed is the case 
in our universities. But your Council has asked me to confine 
myself—and I assure you I am very thankful for the restric- 
tion—to a brief description of the main features of a great 
inquiry, and of the direction in which that inquiry is moving. 

It helps to a right appreciation of the position as regards 
the electron if we observe its strong cumaniiahen to the older 
state of things when first the atomic theory of matter was 
clearly defined. Just as chemistry has grown and prospered 
on its recognition of the unit of matter, so electrical science 
has already begun a new life, and to all seeming, a most 
vigorous one, based on the understanding of nature's unit of 
electricity. There are many different atoms of matter, nearly 
a hundred are distinguishable by their different chemical 
reactions; but the number of different kinds of electrical atoms 
is very much more limited. We are clear as to the existence 
of one, the electron, nature’s. unit of negative electricity. 
We suppose that there is a definite positive counterpart, but 
our ideas about it are much less precise. We seem to get 
along very well at present without any intimate knowledge 
of the positive, or perhaps we should say positives; for present 
purposes.the negative unit is that which gives definition to 
our. work,. . ; 1 

[f the chemist has found so much profit in his recognition 
of the fact that nature has just so many ways, and no more, 
of doing up parcels of matter, the electrician will surely gain 
in the same way, when he grasps the fact that electricity is 
not merely measurable in quantity, but that there is already 
a unit of nature’s choice, possibly no more than one unit. 
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We may say with justice that the most wonderful advances 
in modern physics are the reward for our appreciation of 
this truth, and we may hope with equal justice that we 
are yet tar from reaping the full benetit. 

‘Lhe first suggestion of the atomic character of electric charge 
came, it is weil known, from observation of the laws of 
electrolysis. Since the movement of atoms or atom clusters 
or ions across the electrolytic cell was accompanied by a 
simultaneous transfer of electricity, in which each ion, of 
whatever nature, bore always the same charge or at least a 
simple multiple of it, there was a clear indication that this 
division of electricity into parcels of constant magnitude 
implied the existence of some natural unit charge. No pro- 
gress, however, was made or could be made so long as the 
charge could only be observed as an attachment to an ion; 
it was not even clear that it could ever have a separate exist- 
ence. In the long series of researches which finally led to 
the isolation of the electron and the determination oi its 
properties, there were certain that marked detinite stages in 
the forward movement. Crookes examined the electric dis- 
charge in bulbs exhausted to a high degree by the new air 
pumps which he had succeeded in making; and he observed 
the so-called cathode rays, streaming away from the negative 
electrode. He showed that they possessed the properties to 
be expected from a stream of particles projected across the 
bulb, and carrying negative electricity with them; for, on the 
one hand, they could heat up bodies on which they fell, and 
on the other, they were deflected in crossing a magnetic field. 
Crookes spoke of a fourth state of matter, and defended his 
view against the opposing hypothesis, held largely on the 
Continent, that the stream consisted of electromagnetic waves 
in some form or other. Hertz showed that the rays could 
pass through thin sheets of matter such as aluminium leaf, 
and Lenard took advantage of this to coax them outside the 
bulb and display their effects in the air outside. 


In the later years of the last century came whe great experi- 


ments of Wiechert, Thomson, and many other well-known 
observers who weighed the electron and measured its charge, 
and showed that there was only the one electron though it 
was to be found everywhere and in every body. Since then, 
the measurements of these quantities have been repeated many 
times with increasing skill and understanding. They have 
reached their present high-water mark perhaps in the experi- 
ment of Millikan at Chicago, who gives us the value of the 
charge 1n electromagnetic unitse=1.591x10-*, the mass being 
0.903 x 1U-* gramme or 1/1830 of the mass of the hydrogen 
atom. 

So we arrive finally at an accurate comparison of these 
unique and fundamental units of nature with the units which 
we ourselves have chosen for our convenience, and without, 
of course, any relation to the other. We infer from experi- 
ments such as those of Kaufmann and Bucherer, that the 
energy of the moving electron may be considered to exist 
wholly in the form of electromagnetic energy such as is 
necessarily present when an electrical charge is in motion; 
and that its mass is in this way perfectly accounted for. But 
this conclusion sets a limit to the size of the electron and we 
must assume that its radius, if its form is spherical, is not more 
than 10-'* cm. or about a hundred-thousandth of the radius 
of any atom. 

Why, we may well ask, have these measurements »f charge 
and mass never been made before? The electron is every- 
where; the transfer of electricity from place to place consists 
always in the transfer of electrons. The electric current 
is a hurrying stream of electrons; all our electrical machinery 
concerns itself with setting these in motion, giving them 
energy, and again withdrawing it. In the processes of elec- 
trolysis, the electrons are handed to and fro. Everywhere 
they fill the stage, why have we not noticed hitherto their 
qualities, which so far can be expressed so simply? 

The answer is that we have never, until recently, been 
able to make them move fast enough in spaces sufficiently 
empty of air or other gases. It is only when an electron has 
a sufficient speed that it can escape absorption in the atoms 
which it must be continually meeting. Unless an electron 
has a speed exceeding about a three-hundredth of the velocity 
of light, that is to say, such a speed as it acquires in falling 
through a potential of a few volts, it sticks to the next atom 
it runs up against; even with ten times that speed it can 
only move a fraction of a millimetre through air at ordinary 
pressure before it loses its velocity and, therefore, its power 
of going through the atoms. When Crookes first saw the 
cathode-ray stream in full course, it was because he had 
reduced the number of gas molecules in his bulb to such an 
extent that an electron could fly in a straight line from end 
to end of the bulb without going through more than a 
hundred atoms or so, and the induction coil had given it 
quite enough speed to do that without turning out of its 
course ; no matter what sort of atoms they were. Incidentally. 
since atoms can be traversed in this way, we naturally think 
of an atom as a very empty affair. 

Electrons flying still faster than in the discharge tube 
are found to constitute a part of the radiation from radioactive 
_aubstances. Some of the 8-rays have velocities nearly equal 
to that of light, and can pass through millions of &toms 
before their energy is spent. In open air a f§-ray may have 
a course of metres in length. though it is generally broken, 
by encounters with traversed.atoms, into a path of corners 
and irregularities. 
It is speed which gives separate existence to the moving 









electron; and speed which also betrays its presence to us. 
kor, on its way, the electron here and there chips away 
another electron trom an atom which it is crossing and leaves 
behind it a separation of electricities which may subsequently 
intiuence chemical action as in the case of the phosphorescent 
screen or photographic plate, or provide a current for the 
ionisation chamber. We do not know exactly how this re- 
moval of electrons is effected, nor why some atoms pare with 
electrons more easily than others so that the flying electron 
loses less energy as it goes through; there is much that is 
obscure in the whole process. But it gives us a ready means 
of observation, without which indeed our knowledge of the 
electron would be far less than it is. 

‘These electrons which are so made manifest by speed form 
but a minute fraction of their whole number. They are to 
be found in every body, and in every atom of every body. 
They form one of the elements of construction of every atom; 
and it is one of the most immediate aims of present research 
to find in what way they are built into atomic structure. In 
évery atom there are electrons of which one can be removed~™ 
at the cost of a certain amount of energy, of the order of 
10-"' erg; part or perhaps all of which may be recoverable, 
so that the store of energy in the atom remains what it was. 
The potential through which an electron must fall so that it 
acquires this energy, and is able to effect this removal when 
it strikes the atom, is known as the ionisation potential. 
‘Whether a second electron can be removed at anything like 
the same cost is difficult to say. There are other electrons 
with the atom which are intrinsically far more difficult to 
remove. On the other hand, some atoms, for example, those 
of the metals, have each one or more electrons which are 
little more than hangers on, and are indeed removed with 
very little trouble. A block of pure metal is full of such loosely 
bound electrons, so that if an electric potential difference is 
maintained across the block an electron flow or electric current 
is produced. The metal ** conducés.” 

At sufficiently high temperature all bodies become con- 
ductors; we must imagine that the violent thermal agitation 
shakes electrons free from their ties to the atoms even when 
at low temperature the bonds ordinarily remain unbroken. 
At high temperature, too, the electrons acquire high velocities 
as they move too and fro with their proper share of heat 
energy. At the surface of the hot body the electrons may 
break away; and hence the “ thermionic emission ’’ investi- 
gated by O. W. Richardson. So copious is this supply of 
electrons at the surface of a hot body that if the latter is 
made negative in potential relative to its surroundings there 
is a current discharge which may sometimes be measurable 
in amperes. Of course, such a current can only pass one 
way, ry! from the hot body, or positively towaras it. 
So we get the basic principle of the ‘* valve,’’ and so Coolidge 
provides the electrons for projection against the target in 
the X-ray bulb which he has designed. At this point we 
find already the adaptation of our new knowledge of electrons 
to apparatus of extraordinarily great use to man 8 

If we now plunge a little deeper into our subject we come 
to certain most fascinating regions of it, where exploration is 
still in full progress. In one of these we find the most re- 
markable connection between moving electrons and electro- 
magnetic waves. The one, it seems, can always call up the 
other; and the action obeys certain precise numerical laws. 

Let us take as an example the production of X-rays in a 
Coolidge bulb. A plentiful supply of electrons is provided 
at the cathode by heating a fine spiral of tungsten wire to 
a high temperature. A ae —— difference between 
cathodes and target is provided by some approximate means, 
and the electrons are hurled at the target, each possessing 
an amount of energy equal to the product of the electron 
charge and the applied potential. Where the electrons strike, 
some of their energy is converted into electromagnetic waves 
of very high frequency, the so-called X-rays. Suppose that 
we measure the energy supplied to each electron—not an easy 
matter with the usual arrangements, but very easily done 
if, as in certain experiments of Duane and Hunt, at arvard 
University, the potential is derived from a great storage 
battery of 20,000 volts. wee, further, that we analyse by 
the X-ray spectrometer the X-ray radiation that issues from 
the target. We find that the frequencies of the emitted rays 
may have a wide range of values, but that the upper limit of 
the frequencies is always proportional to the energy ot the 
electron, and, therefore, to the potential imposed on the tube. 
This ratio remains the same no matter what is the intensity 
of the electron discharge, and no matter what the nature of 
the target. This ratio of electron energy to maximum fre- 
quency 1s a number which has turned up in previous cases 
where the emission of radiation energy has been measured; it 
is known as Planck’s constant, and is denoted by “h.” Its 
value is 6.55x10-*. Although the constant has been met 
with before, there is probably no instance where the trans- 
formation of energy which it governs is so simply displayed 
or so easily measured as in the case just described. 

In certain measurements made by Duane, the X-ray spectro- 
meter was set to observe the presence of a certain frequency 
as soon as it appeared. The potential om the tube was then 
increased by degrees. The rays of the given frequency ap- 
peared as soon as the energy supplied to the electron was 
equal to the frequency multiplied by h. As the potentia: was 
increased still further these rays increased in intensity. | 

It is to be observed that the production of X-rays is an 
aggregate of individual efforts by separate electrons; eac 
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electron produces its own train of X-rays when it strikes the 
target. ‘Lhere is no sign of any combined action, as indeed is 
evident from the fact that the intensity of the cathode-ray 
stream is without influence on the frequencies of the X-rays 
produced. = 

The crucial point is that where the energy of an electron 
is handed over in whole or in part, the frequency of the X-ray 
waves that take over the energy is determined by the quantity 
of energy handed over. This explains why there is a limit 
to the trequency of the X-rays; it is because there are some 
electrons, though only a fraction of the whole number, which 
give up all their energy to the formation of X-rays at the 
moment of striking, before they have lost energy in collisions. 
The rest of the rays, all those which have lesser frequencies, 
will come from electrons that have lost speed in this way, 
or possibly have transferred only part of their energy. The 
atom of the target is playing the part of a transformer, and 
does not determine the frequency, so far as these effects are 
concerned. — 

All this is wonderful enough; but the marvel is greatly 
increased by the discovery that the effect is reciprocal. Just 
as the swiftly moving electrons excite X-rays, so X-rays 
when they strike any substance lose their energy, which now 
appears as the energy of moving electrons. And, again, we 
find the same variation in the result and the same limit to 
that variation. Among the electrons so set in motion we 
find, examining them as soon as possible after their motion 
has begun, every variety of energy-content up to a certain 
critical value which is equal to the frequency of the X-rays 
multiplied by the same constant h. It is to be observed that 
we cannot measure all the electron velocities as soon as they 
exist because some of the motions begin in the body of the 
substance, into which the X-rays have penetrated, and have 
lost speed on the way out. Again, therefore, there is nothing 
against the hypothesis that the energy of os electron set 
going by waves of given frequency is originally the same, 
and is determined by the standard condition already given. 

Not only in the case of X-rays are these effects observed, 
but also in the case of light. The only difference is that the 
frequencies of light vibrations are some 10,000 times less than 
those of X-rays, and the electron energies are correspondingly 
smaller. When the light waves produce the electrons we 
have what is known as the photo-electric effect. The pro- 
duction of light by electrons has been much studied recently 
in experiments to find ‘* resonance-potentials,’’ that is to say, 
the magnitudes of potentials which must act on electrons so 
as to give them enough energy to excite certain particular 
radiation from atoms.on which they fall. 

Exactly how this strange transfer of energy from one form 
to another takes place, we do not know; the question is full 
of puzzles. The magnitudes involved are hard to realise; 
it helps if we alter their scale of presentment. Suppose that 
the target of the X-ray bulb were magnified in size until it 
was as great as the moon’s disk, that is to say, about 100 
million times. The atoms would then be spheres a centimetre 
or so in diameter. But the electrons would still be invisible to 
the naked eye. The distance from earth to moon would cor- 
respond roughly to the distance that ordinarily separates the 
bulb from an observer or his apparatus. We now shoot 
electrons at the moon with a certain velocity; let us say that 
in every second each square yard or square foot or square inch, 
it does not matter which, receives an electron. A radiation 
now starts away from the moon which immediately manifests 
itself (there is no other mean manifestation whatever) by 
causing electrons to spring out of ‘bodies on which it 
falls. They leap out from the earth, here one and 
there one; from each square’ mile of sea or iand, one a second 
or thereabouts. They may have various speeds; but none 
exceed, though some will just reach, the velocity of the original 
electrons that were fired at the moon. That, reduced again 
to normal size, is the process that goes on in and about the 
X-ray bulb; which is part of a universal natural process going 
on wherever radiation, electron, or wave, falls on matter, 
and which is clearly one of the most important and most 
fundamental operations in the material world. 


(To be concluded.) 


ELECTRIC ARC WELDING APPLIED 
TO ALUMINIUM, 


By F. J. HEYES, B.Enac. 


Tre following is an abstract of a paper which was read at the 
Liverpool Sub-centre of the North-Western Centre of the 
INSTITUTION or ELecTRIcAL ENGINEERS, on January 17th :— 

Ever since the discovery of aluminium the greatest difficulty 
has been experienced in joining pieces of it together, either 
by aaening with some other metal, or alloy, or by autogenous 
welding. 

The first and greatest difficulty to be overcome is the affinity 
of aluminium for oxygen. In order to get any two pieces of 
metal to unite, it is essential that the surfaces should be free 
from any coating of solid dirt or oxide which will prevent 
them coming into intimate contact. The affinity is so great 
that even at ordinary temperatures a clean surface quickly 
becomes thinly coated with oxide, and at temperatures ap- 
Proaching its melting point it immediately becomes thickly 


coated, and small pieces of the metal will burn away com- 
pletely. ‘Lhe meiting point of the oxide is far above that of 
the metal, so that it 1s umpossible to weld two pieces together 
without some tiux which will dissolve or get rid of the oxide. 

With a plain aluminium rod without any coating of flux, on 
striking the arc the metal instead of dropping off as soon as 
it is melted hangs in giobules on to the end of the electrode 
till they become as much as half an inch in diameter, when 
using a number of electrodes, they then fall on to the plate 
which is to be welded. ‘hese globules become thickly coated 
with oxide, and so does the plate, so that when they drop off 
they adhere to the plate only at the point where they are 
playing, and when cool they can be easily pulled off witn the 
fingers. All the time that this is taking place thick clouds of 
fumes are given olf, and eventually the pieces of aluminium 
which were to be welded melt, but show no signs of adhering 
to one another. The thick clouds of fume are probably due 
to the fact that some of the aluminium is vaporised by the 
intense heat of the arc, and burns awae much more freely. 

There are three ways of dealing with the oxidation: First 
by protection of the surfaces from contact with the air and 
consequent oxidation, by some flux which fuses easily and 
will not prevent the surfaces coming together. Secondly, by 
solution of the infusible oxide in some fluxible substance which 
does not affect the quality of the weld; and thirdly, by chemical 
combination of the oxide to form some substance which is 
fusible at the temperature of melting aluminium, or a combina- 
tion of the oxide to form some substance which is fusible at 
the temperature of melting aluminium, or a combination of 
these may be used. 

Perfect protection of the surface cannot be obtained in 
practice, so that it is necessary to combine protection with 
solution in one form or another. Chemical combination has 
the disadvantage that any substance that combines with the 
oxide will also combine with the aluminium, and so may be 
used up before dissolving all the oxide, or portions of it 
may become embedded -in the deposited metal and cause sub- 
sequent corrosion. Hence solution of tin oxide in some solu- 
tion which is chemically suitable when in contact with 
aluminium is the best method if obtainable. 

Chlorides of the alkaline metals are very suitable for pro- 
tection of the molten surface from contact with the air, as 
they melt below the melting point of aluminium, and do not 
interfere with the making of the weld. Fluorides of the 
alkaline metals and of aluminium have the property of dis- 
s@lving aluminium oxide without chemical combination, so 
that they would appear to be the most satisfactory if there 
were no other obstacle to their use. Bisulphates of the alka- 
line metals being unsaturated compounds can combine with 
the oxide, and are very useful for this purpose. 

Arc welding of aluminium has been attempted by the 
author, using the ordinary acetylene welding fluxes, without 
any success whatsoever, and he reached the conclusion that 
it is essential to use a flux which is not easily vaporised. 
For this purpose he found cryolite suitable. In arc welding 
a small pool of molten aluminium is formed at the point 
being welded, the temperature of which is far above the 
melting point of the metal, some of the aluminium being 
deposited in the form of vapour. At this temperature the 
cryolite becomes quite fluid, and runs freely on the surface, 
enabling a very good weld to be made. In trying to weld with 
a plain electrode the aluminium hangs in globules at the end 
of the electrode, as already explained, and there is still a 
tendency for this to occur = Be using cryolite alone. A small 
percentage of chloride, however, overcomes this difficulty and 
renders welding much easier. 

In arc welding it is essential to have a coating of flux on the 
outside of the electrode, as otherwise the aluminium in passing 
from the end of the electrode to the work becomes so thickly 
coated with oxide that a very large quantity of flux would 
be required to deal with it. Where the electrodes may be 
subjected to rough handling it would be very desirable to 
have the flux enclosed in the electrode, but as this is impossible, 
it becomes necessary to fix the flux on the outside of the 
electrode, which may be done satisfactorily with a binding of 
fine cotton. : 

In welding iron or steel a current of about 80 amps. is 
required for a plate about 3 in. thick, using a No. 8 electrode, 
but to weld a similar sheet of aluminium satisfactorily it is 
necessary to use about 150 amperes. The only explanation 
offered for this is that aluminium is a much better conductor 
of heat than iron, and as it is necessary to keep the pool of 
metal at the point being welded well above the melting point 
it is necessary to use a much higher current. When the plates 
being welded are cold it is impossible to weld with a smaller 
current, but if the work be preheated to about 400 deg. C., 
a good weld may be made with about 60-80 amps. This bears 
out the above explanation, as the melting point of aluminium 
is only 500 deg. O. it does not require so intense a heat to 
keep the point being welded above this temperature if there 
is only about 180 deg. C. difference between it and the sur- 
rounding portions of the material. ; 

The welding current should increase with the thickness 
of the plate; for 4 in. thickness 120-130 amps. is required, for 
4 in., 140-150 amps. The reason for this is that with a thick 
plate there is a greater area to conduct away the heat from 
the molten pool under the electrode than there is with a thin 
one. In welding a very thick plate a condition is reached 
where heat is conducted away from the greater part of the 
surface of a sphere of which the point being welded is the 








128 


THE . ELECTRICAL. REVIEW. [Vol. 88.. No. 2,253, Jaxvary 28, 1921, 





centre. For plates thicker than that corresponding to this 
condition no increase in .welding current is Amero 

The. possibility of producing a pool of metal well above the 
melting point at the spot .being welded without heating up 
the. whole plate to the melting point, is one of the great 
advantages of arc welding over oxy-acetylene .welding. In 
work which has been welded with the. oxy-acetylene flame 
it is frequently found that the pieces have run together only 
on the surface, as if the operator attempts to melt the alumi- 
nium to a greater depth a large portion of the work may 
be melted out. This is not. so likely to happen when using 
the electric arc, as the heating effect is. much more local. 








NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Gages expressiy for this journal by Massrs. Szrton-Jonzs, O'Dea. anp 
uzns, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


1921. 


176. “ Rail-less tramway, &c., vehicles."" R. H. Wilkinson. 

231. ‘‘ Submarine signal receiver.” A.’ W. Sarnmark. 
(Sweden, December Ist, 1919.) 

236. ** Elastic-fluid turbines." 
tric Co.). January 4th. 

256. ‘* Rectifier.” W. B. Lucas and E. L. Markey. 

States, July Sist, 1916.) 

352. *‘* Process for fixing atmospheric nitrogen.” 
(United States, July Sth, 1919.) 
Eustice. January 5th 


January 4th. 
January © 4th. 


British Thomson-Houston Co. (General Elec- 


Jatwuary 4th. (United 
Nitrogen Products Co. 
January 5th. 

367. ‘* Cartridge fuse.”’ A. L. 
= 1914.) 

“Safety fuse.” A. L. 

March 14th, 1917.) 

369. “* Cartridge fuse.” 
June 22nd, 1914.) 

373. ‘* Knife-blade fuse.” A. L. Eustice. 
March 7th, 1918.) 

445 “ Safety protective devices for radiological installations.“’ Sdée. Anon 
January © 5th (France, January 6th, 


(United States, July 


Eustice. January 5th (United States, 


Eustice. January 5th (United States, 


January 5th (United States, 


Etablissements Gaiffe Gallot et Pilon 
1920.) 

489. ‘ Rontgen-ray apparatus.” Reimger Gebbert & Schall 
January 5th. (Germany, o. 23rd, 1915.) 

1 “Thermo couples.” C. E. Foster. January 6th. 

“‘ Rontgen-ray apparatus.’’ Reimger Gebbert & Schall Akt,-Ges. Janu- 
(Germany, January 12th, 1916.) 
“Vacuum cleaning devices. ” Apex Electrical Manufacturing 
January 7th. (United States, July 9th, 1915.) 

796. ‘“* Suction cleaning ‘devices.’ Apex _ Electrical 

January 7th. (United States, September 29th, 1915.) 
797. ‘* Suction cleaners.”” Apex Electrical Manufacturing Co. 
(U Inited States, January 17th, 1917.) 

798. “Vacuum cleaning devices.’ Apex Electrical Manufacturing 
January 7th. (United States, November 25th, 1916.) 

974. ‘‘ Thermo static control apparatus.’ A. D. Horne. January 8th. 

984. ‘“* Mercury-vapour jet pump with arc.” Siemens & - Halske Akt.-Ges. 
January 8th. (Germany, October 3rd, 1919.) 

1,089, ‘* Transmitters for signalling.”” A. W. Sarnmark. 
ber Ist, 1919.) 

1,104. “ Device for increasing sound energy with submarine sound trans- 

i Signal Ges. January 8th. (Germany, October 2nd, 1915.) 

* Electrical tuning circuits for submarine sound-receiving apparatus.” 
Signal Ges. January 8th. (Germany, December 3lst, 1917.) 

1,106. ‘* Arrangements for transmitting signals and articulate speech under 
water.”’ Signal Ges. January 8th. (Germany, December 20th, 1919.) 

1,107. ‘‘ Switching arrangement for telephone systems with electro-mechani- 
cal switches.”’ Ges. fiir Elektromechanische Telephonapparate. January 8th. 
(Germany, June 4th, 1914.) 

1,112. “ Electric arrester.” P. 
August 9th, 1919.) 

1,127. ‘“ Insulators."’ Metallurgique 
Etablissements Vedovelli et Priestley. 


\kt.-Ges. 


Manufacturing 


January 7 


(Sweden, Decem- 


Bendmann. January 8th. (Germany, 
Electrique (Ancienne Soc. Anon des 


January 8th. (France, December 13th, 


“Dynamo or motor."’ D. Suchostawer., January 10th 

“* Incandescent electric, &c., lamps."” A. G. France. 

‘Electric heaters.” J. W. Pritchard. January 10th 

“*Spark gaps for electro-magnetic wave signalling 
Lowenstein. January 10th. (United States, August Sth, 1 

1,156. ** Electrical machines operating with high- Te p ESR 

» energy.”” H. Plauson. January 10th. (Germany, July 5th, 1919.) 

* ie Converting Static atmospheric electrical energy into dynamic elec- 
trical energy. ” H. Plauson. January 10th. .(Germany, November 13th, 1919.) 

1,158. ‘* Conversion of atmospheric electrical energy.” H. Plauson. January 
10th. (Germany, March, 1915.) 

1,214. ‘‘ Cathode tube transmitters for telephoning with high frequency 
oscillations." Deutsche Telephonwerke Ges. January 10th (Germany, 
August 29th, 1918.) 

1,215. ‘Circuit arrangements for high-frequency telephony."" Deutsche 
Telephonwerke Ges. January 10th. (Germany, September 17th, 1918.) 

1,216. ‘‘ Circuit arrangements. for stations provided; with transmitters and 
aperpeast receivers for high-frequency cable telegraphy."’ Deutsche Telephon- 

rke Ges. January 10th. (Germany, September 25th, 1918.) 

“ High-frequency telephony and’ telegraphy.”’. ‘Deutsche Telephon- 

Ges. January 10th. (Germany, November 15th, 1919.) 

“ Self-induction coil couple for charging duplicable four-fold cores 

telephone cables according to the Pupin system.” Felten & Guilleaume, 
Cariswerk Akt.-Ges. January 10th. (Germany, January 3rd, 1920.) 

1,233. “ Apparatus for recording and reproducing telephonic messages.” 

Medico. January 10th. (France, October 31st, 1919.) 

“ Arrangement for telephone installations with intercommunication 

a Siemens & Halske’~Akt.-Ges.’ January 10th. (Germany, Decem- 

, 1916.) 

“Arrangement for suppression: of earth leakage current of high- 
voltage networks." Siemens-Schuckertwerke. January 10th. (Germany, May 
3ist, 1918.) 

1,238. “‘ Arrangement for compensation of charging currents of high voltage 
networks.”’ Siemens-Schuckertwerke. January 10th. . (Germany, June 2nd, 
1919.) 

1,242. ‘ Sparking plugs."’ L. Sieg! 


January 10th 


ee: F 


January 10th (Austria, July 26th. 
* Electric connecting plugs."" O. O: :Kring and’O. Stathane. Janu- 
(Sweden, November 27th, 1918.) 
* Acoumulator plates." L. de M. Cattley 
“ Protective device for electric circuits.” 
(Germany, January 12th, 1918.) 
1.303. ““ Electric  gasfilled glow discharge lamps.’’ A. Lederer 
TOth., (Austria, September 15th, 1913. 
1,804. “‘ Electric gasfilled glow discharge lamps.” A. Lederer. 
10th. (Austria, September 16th, 191 
. “ Transmission of - me y energy.’ L. Duverger. 
(France, February 16th, 1918.) 
1,306. ‘Transmission of electrical energy.” L. Duverger. 
(France, January 15th, 1919.) 


January 10th 
R. Dreyer. January 10th 


January 
January 
January 0th 


January 10th. 


1,307. ‘‘ Transmission of electrical energy.” L. Duverger. 
irene, January 21st, 1919.) 

1,308. “* Transmission of electrical energy.”” L. 
(France, May. 8th, 1919.) 

1,317, *t Automatic electric switches.’’ H. Bollinger. 
many, August 19th, 1913.) 

1,824. ‘* Wireless telegraph receivers." Ges. 
January 10th. (Germany, August 29th, 1919.) 

1,325. ‘* Wireless receiving systems.’’, Ges. fiir Drahtlose 
January 10th. (Germany, December 2nd, 1919.) 

326. *“* Wireless telephone transmitters.” Ges fiir Drahtlose Telegraphie. 
January 10th. ‘(Germany, December llth, 1919.) 

1,327. ** Means for automatically adjusting constants of oscillation circuits.’ 
Ges. fiir Drahtlose Telegraphie. January 10th. (Germany, December sth, 


January 10th. 
Duverger. January th. 
January 10th. (Ger. 
fur Drahtlose Telegraphie, 


Telegraphie. 


* 1919.) 


1,328. ‘“* Wireless telephone transmitters. 


; — Ges. fiir drahtlose Telegraphie. 
anuary 10t 


(Germany, December 23rd, 1919.) 


= “* Means for changing periodicity and tension of alternating current 
supply.”” Ges. fiir Draltlose felegraphie. 
ber 27th, 1919.) 
340 


January 10th. (Germany, Decem- 

1 ...“* Production of . electric Tries material.” E. Juchli. 
10th. (Switzerland, August 8th, 1919 

1,364. “Correction of amplitude ot high-frequency oscillations.”’ J. Engl, 
J. Massolle, and H. Vogt. january 10th. (Germany, April 7th, 1919.) 

1,371. ‘“* Control of electric currents by sound.” J. Engl, J. Massolle, and 
H. Vogt. January 10th. (Germany, August 2nd, 1917.) 

1,387. ‘“‘ Electric switch.” Herold & Co January 10th. 
January 23rd, 1920.) 

,406. ‘“ Electron tubes."" J. Engh J. 
10th. (Germany, December 2nd, 1919.) 

1,419. “ Electrical welding machine."’ 
(Germany, April 28th, 1919.) 

1,420. ‘“‘ Electrodes for resistance welding machines.’’ Moll-Werke Akt.-Ges. 
January 10th. (Germany, June Sth, 1919.) 

1,421. ‘“‘ Alternating current electric motors.” 
Co., Ltd. January 10th. (United States, September Ith, 1914.) 

1,422. ‘“‘ Electric braking system.”’ British Thomson-Houston Co., Ltd. 
Joouasy 10th. (United States, March 25th, 1918.) 

1,423. ‘“‘ Alternating current electric motors.” 
Co.,’ Ltd. (General Electric Co.). January 10th 
28th, 1915.) 

1,434, “* Alternatin 
Co., Ltd. (General 
22nd, 1917.) 

1,425. .“* Electric. motors." 
Electric Co.). January 10th. 

1,427. ‘‘ Electrical apparatus."" J. Bijur. 
November 8th, 1919.) 

1,433. “ Electrically welding sheet metal.” 
10th. (Germany, October 29th, 1919.) 

434. “Connections for reinforcement of electric currents and voltages."" 
J. Ly J. Massolle, and H. Vogt. January 10th, -( Germany. April 16th, 1919.) 

1,446. “Arrangement for strengthening electrical currents and tensions.” 
J. Zed. J. Massolle, and H. Vogt. January 10th. (Germany, October 9th, 
1919.) 

1,450. ‘“‘ Differential wire system for controlling amplitude of high-frequency 
waves by low irequency.’" J.. Engl, J. Massolle, and H. Vogt. January 10th. 
(Germany, March 3rd, 1919.) 

1,451. “* Differential connection for control of amplitude of high-frequency 
vibrations by low frequency.” J. Engl, J. Massolle, and H. Vogt. January 
10th. (Germany, September 8th, 1920.) 

1,463. Ke - we glow lamp for reproduction of acoustic electric 
frequencies.” , J. Massolle, and H. Vogt. January 10th. (Germany, 
March 3rd, 

1,494. “* Wireless radio-signalling by the arc system.”" L. Cohen. 
10th.- (United States, November 13th, 1915.) 

1,495. ‘* Cleaning and washing electric bulbs."" C. O’Donnell. January 10th. 

1,500. ‘“‘ Electrolytic separation of platinum from other metals.” E. Slati- 
neanu. January 10th. (Switzerland, December 19th, 1919.) 

1,514. “ Electrical trip switehes for railway, &c., indicating mechanism. 
P. H. Wailer. January 10th. 

1,522. ‘“* Rheostat resistance grids." W. H. Keller. (United 
Statés, January 6th, 1914.) 

1,540. “ Automatic, &c., telephone systems."" Relay Automatic Telephone 
Co:, Ltd. January 10th. (Sweden, December 3ist, 1919.) 

1,564. “ Electrical connections and switches for enabling an electric current- 
consuming device to be used on circuits of different voltages." R. Heilbrun. 
January 10th. (Germany, February 18th, °1914,) 

1,592. ‘* Electric batteries. M. A. Adam and G. Antonoff. 

1,596. “ Regulating electric central station and sub-station.” 
mann. January TOF. (Germany, September 15th, 1919.) 


January 


(Germany, 
Massolle, and H. Vogt. January 
Moll-Werke Akt.-Ges. January 10th. 
British Thomson-Houston 


British Thomson-Houston 
(United States, December 


current electric motors.” 
lectric Co.). January 10th 
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(United States, December 


British Thomson-Houston Co., Ltd. (General 
(United States, January 4th, 1918.) 
January 10th. (United States, 


Moll-Werke Akt.-Ges. January 


January 
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January 10th. 


January 10th 
R. Bossel- 








PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the yy will be 
printed and abridged, and all b Pp ge will be 





1918. 


14,778. ‘* Wireless signalling systems.” 
(General Electric Co.). ‘September llth. 1918 


1919. 
17,294. “‘ Switchgear for controlling electric motors." J. A. Hirst and 
P. S. Brooks. July 10th, 1919. (155,614.) 
20,601. “ Electrical resistance units.’’ CC. C. Turner and Abbott, 
and Co. August 2st, 1919. (155,622.) 
23,098. “ Boxes for electrical apparatus." 
Jones. September 19th, 1919. (155,634.) 
23,150. ‘‘ Electric heating of water.”” S. H 
(155 ,637.) 
“ Wireless telegraph receivers.” -E. W. B: Gill 
955,642.) 
“ Electrical indicators and like apparatus.’ J. G. Hooper and 
F R Hobie September 23rd, 1919. (155,648 
23,876. ‘‘ Electric motor control systems.’’ British Thomson-Houston Co 
(General Electric Co.). September 29th, 1919. 155,662.) 
. “ Manufacture of grid resistances." L. Satchwell 
(135,689. ) 
29.617. “ Telephone and like circuits... Western Electric Co 


Electric Co.). November 27th, 1919. (155,698.) 


British Thomson-Houston Co. 
(155, 602.) 


Turner 
Crompton & Co. and W. F. 


Calvert. 


September 20th, 


September 22nd, 


October 2st 


(Westers 


1920. 


1,086. “‘ Electrical connections.”” A, F. Caine and Edison Swan Elects 
Co. January 13th, 1920. (155,717.) 

2,327 paratus for electric CT of engines of the-hot-bulb tvpe pefore 
B.. j i Peeters, Ltd., and G. B. Petter. January 24th, (155.719.) 

8.4%. ‘* Current collecting devices. for electric traction.”’": L. Valliso 
March 20th, 1919. (140,171.) 

10,168. ‘ Automatic and semi-aytomatie telephone systems 
tric S April 11th, 1919. §(141,703.) 

11,638. “tse, of thermionic devices fer! producine sfreouency -harmonics, of 
electric oscillations.” Western Electric Co, April 28th, 1919. .(142,474.) 

17,003. Electric switch.” J. Beissbatth. January S1st. 1919. (146.268) 

19,005. ‘“‘ Electric’ transformers for use with we instruments,” 

pagnie pour'la Fabrication des Compteurs et Materiel d'Usines a Gaz. 

», 1914. _ (147,047.) 
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